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. The 1 25 Truſtee of the Honourable 
a > er en 


M it pleaſe Jour Crate, 1 : „ { | a 5 


„ 4 


13 Miy july put ckeſe Le- 
5 ures under your Graces 
EA 12 285 Patronage, their Publica- 


tion wholly ow 
FRE. to oy having r= 


Honour to be à Member 
is * Royal Society, as well as a Divine, I 
Was rpinded to try what | could do to- 
wards the Improvement of Philofophical 
Matters to Theological Uſes; and accord- 
ingly laid a Scheme of * 1 have 
here publiſhed à Part of, and when I 
had log elle to do, 1 drew. up what I 
had to ſay, making i it rather the divert- 
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ing Erereifes of my 


Leiſure Hours, than 


Work, although I made a conſiderable 
Progreſs in At firſt, yet having no 
Thoughts of Publiſhing, T laid afide'; 
until your Grace, being informed of my 
Deſign by ſome of my Learned Friends 
both of the Clergy and Laity, was plea: 
ſed to call me to the unexpected Ho- 
nour of Preaching Mr. Boyle s Lectures: 
an Honour J was little aware of in 
my Country-Privacy, not much ac- 
quainted with Perſons in high Stati- 
particularly. So that therefore as it 
pleaſed your Grace, not only. to confer 
ſo unlooked for an Honour upon me, 2 
Stranger, and that too man e 
poſition Your Grace at firſt met with in 
Your Choice of me, but alſo to continut 
that Honour and Benefit for TWO 


FI wt. 
more ſerious Theological Studies. This 


my Performance, in ſome meaſure, an- 


ſwering Mr. Boyle's End; . ſo I can do 
no leſs chan make this publick Acknow- 
ledgment of your Grace's great and un- 

ex- 


The DEDICATION: 


3 N 


ve 
nut beſides theſe particular Favours 
tomy Self, che Lectute is indeed greatly 


LY 


formerly; in promoting the Pious De- 
ga, and aſſiſting in the Settlement of 
this Noble Chariey in the Honoutable 

Founder's time ; and more lately ſince his 
Dkath in procuring( ) a more certain Sal- 
7 to the Lecturers, more conſtantly and 
duly paid chan it was before. I heſe 
— ðͤ̃G'.' — — 
„ ee not only gratify the Reader's Cu- 


rioſity, but alſo be of Uſe to give the following 
Account of Mr. Boyles Lectures. 
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and annexed to his Will, charged his Meſſuage or 
| Dwelling-Houfe in St. Michael's Crooked-Lant, Lan- 
| dow, with the Payment of the clear Yearly Rents 
and\Profus thereof to ſame Learned Divine in 
London, or within the Bills of Mortality, to be 
E ed for a Term not exceeding Three Years, 
by his Grace the preſent Lord Arch-Biſhop of Can- 
Zexbury (then Dr. Teniſan) Sir Henry Aſpurſt, Sir Fohn 
Rotherbem, and Fobn Evelyn, Eſq; The Buſineſs 
be appointed thoſe Lecturers was, among others, 
te be reody to ſatisfie real Scruples, and to anſwer ſuch 
wew Objections and Difficulties, as might be ſtarted, 
fo whith'goed Anſwers bad not been made. And allo, 
— Sermoxs in the Tear, the firſt Monday 
Age) February, Ys April, and wr 
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erpekte d, undeletvel Favouti and return 
N my hearty Thanks for the; ſame. 


indebted* to Your Grace's Endeavours 


Mr. Beyle, by a Codicil dated July 28, 1691. 
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BEDIC ATION. _ 


Theſe Benefits 28 r my ſelf have been 
2 Sharer of, ſo I ould be very un- 
grateful ſhould, L. not duly ackn 
ledge, and repay wich my. fepeake 
Thanks and good Wiſhes. And tht 
the infinite Rewarder of well doing ms 
give Vour Grace a plentiful "Reward 
of. theſe, and Your many other, Pott 
Publick and Private Benefze tere | 
0 Wiſh of, 
. Your . 18 1 
14 n Humble and Tbanühl. hed 


2 .— » Sen and Setrant, 
2 an N 5 Penne 
and of Septe bet; öder — November. The 
Subject of theſe Sermons was to be, the Proof. of the 
Chriftian Religion againſt notorious Infidels, viz. cithe- 
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I, Thei 5, "Pagans, Fews, - and Mabometant, not 


Lelcending lower to any 'Controverftes that. are 4 
Chriſtians themſelves. But by reaſon the Lecturers 

were ſeldom continued above a Year, and that 

the Houſe ſometimes ſtood empty, and Tenant 


brake; or failed in due Payment of their Rent, 


therefore the Salary ſometimes remained long 


Rn or cauld not be ot ten without ſome 
Difficulty. To remedy which Inconvenience, 
his preſent Grace of Canterbury procured a Yearly 
Stipend of 50 J. to be paid Quarterly. for ever, 
charged upon a Farmiinthe Pariſh of Brill. in 97 
County of Hucbet Which Stipend is ace | 
very duly paid when demanded, without 2 or 


Reward. 4 


rr added oe oe Sod 


3% a * Bo 
N Lectures I have had the 
Moon of Preaching, was 
FER BY 4 great Improver of Natu- 
ral Knowledge, ſo in all 
probability he did it ont of a pious End,as welt 


as in Purſuit of bis Genins. For it was his ſet. 


tled Opinion, that nothing tended more to culti- 


vate true Religion and Piety in a man's Mind, 
than a io Skill in Philoſophy. And ſuch 


Effectit manifeſtiy had in him, as is evident from 
divers of his publiſh d Pieces; from his conſtant 
Deportment in never . p.Burnet's 
mentioning the Name of Funer. Serm pag. 24. 


Gos without a Pauſe, and viſible Stop in 


his Diſcourle; and from the noble Foundation 
ln. 18 94 75 ; * 1 
of his Lectures for the Honour of G O D, and 
the generous. Stipend he allowed for the ſame, 


x " 4 * 


And foraſmuch as bis Lectures were ab- 
pointed by him for the Proof of the Chriſti». 
an Religion againſt Atheiſts and other no- 
Na eee een 
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torious Inſidels, I thought, when 1 had the 
Honour to be made his Lale, that I couig 
not better come ap to his Intent, than to at- 
tem pt a Demonſtration of the Being andActri- 5 
butes of God, in what I may call Mr. Boyle 
pwn, that is a Phyſico-Theological, Way. 
And beſides that it was for this very Service. 
that J was called to this Honour, I was 
the more induced to follow this Method, by 
reaſon none of my learned and ingenious 
Predeceſſors in theſe Lectures, have done it 
— than in a tranſient, piece- meal Man- 
ner ; they having made it their Buſineſs tq 
prove the great Prins of of Chriſtianity in ana- 
ther Way, which they fe accordingly ad- 
mirably done. But conſt frdering what our 
Honourabte Founder's Opinion was of Na- 
tural Knowledge, and that his Intent was, 
that thoſe Matters by paſſing through arvers 
Hands, ſhould be 44 of in different 
Methods, I hope my Performance may. be ac- 
Feptable, although one of the meaneſt. 

* K for others who have before me- Sn] 
ſometbing of this kind, as Merſenne on Ge- 
neſis; Dr. Cockburne. in bin Eſſays; 
Mr Rayf in his Viſdom of God, Sen und f 


my 
) 


ib the NAD EA 
FRE 441 the firſt of My. Boyle's Lecturers, 


le moſt learned Dr. Bently in his Boyle's 
40 er ectures; the eloquent Arch-Biſhop of Cam- 
tau chath ſamething of ho kind, but never ſaw 
it: T fay, as to theſe learned and ingenious 
Authors, as the Creation is an ample Sub- 
jekt, fo Tindiſtriouſly endeavoured to avoid 
doing. over what they before had done; and 
For That Reaſon did not, for many Nears, 

read their Books until I bad finiſhed my own. 

But when I came to compare what each of 

us bad done, I found my ſe 7 

| 0 have been anticipated by ſome or other of 


„ and I bear the ingenious Monſ. Per- 


If in many 4 


ITS: by my Friend, the late great 
And therefore in i ſome Places I 


7 Phanned my Diſcourſe, and referred to them 
WE. oh in a few others, where the Thread of my 
Diſcourſe would have been interrupted, Thave 


made uſe of their Authority, as - beſt 


Judges; as of Mr: Ray's, for inſtance, 


with relation to the Mountains and ebe | 


Plants, and other Products. If then the 
Reader ſhould meet with any thing mentioned 


before by others, and not accordingly acknow- 
45 9 me, 1 hope he will conlidy think 


9 2 © 


me 


To the READER, 
me nd Plagiary, becauſe I can aſſure him 
J have all along (where I was aware of it) 
cited my Authors with their due Praiſe; and 
it is ſcurce poſſible, when Men write on the 
| ſame, or a Subject near a- lin, and the Ob- 
erpations are obvious, but that they muſt of 
' ten hit upon the ſame thing: and frequently 
it happens from Perſons making Obſervations 
about one and the ſame thing, without knows 
ing what each other have done; which mm 
deed, ſince my Book hath been nearly printed 
off, I find to be my own Caſe, having (for 
want of Dr. Hook's Micrography being 
at hand, it being a very ſcarce Book) given 
- Deſcriptions of two or three things, which I 
thought had not been tolerably well obſerved 
before, but are deſcribed well by that curious 
Gentleman, eee ee ee 
ne is a Feather, the Mechaniſm of which 
we in the main agree in, except in his Re- 
preſentation in Fig. 1. Scheme 22. which is 
ſomewhat different from what T have repree 
"ors in my Fig. 18. &c. But I can ſtand 


by the Truth, tho not the Elegance of my 
Figures. But as to other Differences, they 
are accidental, occaſioned by our taling the 
Parts 


To the READER! 
Parts in a different View, or in a different 
fart ef the Vane; and to Jay the Truth (not 


flattering my ſelf, or detracting from the ad- 
mirable Obſervations of that great Man). I 


have hit upon a few things that eſcaped _ 
being enabled to do ſo, by the Help oi ſuch 

Microſcopes as he made uſe of, as alſo by thoſe 
made by M. {-.Wilſon which exceed all Teverſaw, 
Waben Engl; Engliſh, Dutch, or Italian — | 
ſeveral of which Sorts Thave ſeen and examined. 

Ihe other thing we have both of us figu- 

red and deſcribed, is The Sting of a Bee 
or Waſp ; in which we differ more than in 
the laſt. Bur by a critical Re-examination, 
T find, that although Dr. Hook's Obſervati- 
ons are more critical than any were hefore, 
yet they are not ſo true as mine. For as to 
the Scabbard (as he calls it) I could never 
diſcover any Beards thereon, and 1 dare be 
confident there are none but what are on the 
two: Spears. And as to the Point of the 


Scabhard, he hath: repreſented it as tubular, 
ar bluntiſh at the Top: but it really termi- 
nates in a ſharp Point, and the two Spears and 
the Poyſon come out at a Slit or longiſh Hole 
little below the Top or Paint, Aud as 8 
b (RR 


To the NEAT DER. 
the Spears be makes them to be but one, and 
that the Poßut ref lies always ont of b 
Seabbard. But by a 1 1 Saale, x 
they will be found to be two, as Thave ſail, 
and that they always lye within the Scabbard, 
except in ſtinging, as Thave repreſented t 
in Fig. 21. from the tranſparent Sting 7 4 
Waſp. And as to the Spear being made of 
oynts, and parted into two, as his Fig: 2. 
Scheme 16. repreſents, I could never pon 
a Review, diſcover it to be ſo, but imagine 
that by ſeeing the Beards lying 1 or behind 
the Spears, be might take them for To nts, an 
by ſeeing the Point of one Spear lie before tht 
other, he might think the Spear was parted in. 
two. But left the Reader ſhould think himſelf 
impoſed upon both by Dr. Hook and my'S 
it is neceſſary to be obſerved that the 500 es 
(or Tenterhooks as Dr. Hook calls them) 
lie only on one ſide of each Spear, not all round 
_ them; and are therefore not to be ſeen, unleſs 
they are laid in due Poſture in the Microſcope, 
Viz. ſideways, not under or a-top the Spear: 
Te laſt thing (which ſcarge deſerves mine 
tion) is the Mcchoniſm of the Hair, which 


Pr. Hook foundtobe ſolid lite along Pere ef 


g \ 


EE EAST. 


E not hollow, as Malpighi found it in 1 ſome 
Animals. And I have found both thoſe great 
Men to be in ſome meaſure inthe right the Hair 
7. ſome Animals, or in ſome parts of the Body 
very little, if at all tubular; and in others, 
particularly Mice, Rats, and Cats, to be as 
1 have repreſented it in my Fig, 14, &c 
And now if my Inadvertency in other 
things hath no worſe Effect than it hath had 
in theſe, namely, to confirm, correct, or clear 
other Obſervations, J hope the Reader will 
excuſe it, if he meets wi any more of the 
like kind. eee Ie of any 
ſuch thing (although probably there may be 
Many Juch)- Jam more ſollicitows to beg the 
Reader's Candour and Favour, with Relation 
bath to the Text and Notes: in the former 
of which, I fear he will think 1 have as much 
uniler- done, as. ini the latter over-done the 
matter: But for my Excuſe here 1 deſire it 
may be conſidered Ke the Textual Part being 
Sermons, to be delivered in the Pulpit, it 


was veceſſary to inſiſt but briefly upon many 


* 
H 
2 


cf the Works of. G o d, and to leave out 


many. things that might have been admitted 


in amore free Diſcourſe. So that Twiſh it 


may 


% 


To he READER, |» 
may not be thought T have ſaid too much fa 
ther than too little for ſuch* an Occaſion' and 

Place. And indeed T had no ſmali Trouble 
in expunging ſome Things, altering many, 
and ſoftning the moſt,” and, in a Word," \gis 
ving in ſome meaſure the Whole à different 
Dreſs than what ] had at firſt draun it up 
in, and what it now appears in. 
And as for the Notes, which" may be 
thought too large, I confeſs 1 might have 
ſhortned them, and had Thoughts of doing 
tit, by caſting ſome of them into the Text, as 
an ingenious learned Friend adviſed. | But 
when J began to do this, I found it was in à 
manner to new-make all, and that I ſhould 
be neceſſitated to tranſcribe the greateſt part 
of the Book, which (having no AſiRaitt) 
would have been too tedious for me. I then 
thought it beſt to pare off from ſome, and to 


leave out others, and accordingly did ſo in 


many Places, and would have done it in 
more, particularly, in many of the Citati- 
ons of the Ancients, both Poets and others, 

alſo in many of the Anatomical Obſer- 
as alſo in the Anatomical Obſer: x 
vations and many of my on and "ar 
Objervations. But then I conſidered ac to the 


"Firſt, 
Ir 7 


nn,, os Coons ty 
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To the REA DFR. 
Firſt, that thoſe Citations do, many of them 
at leaſt. ſhew the Senſe of Mankind about God's 


acceptable, to Young Gentlemen at the Uni- 
verſitres, for whoſe Service theſe Lectures 
are greatly intended by me. And as to the 
Anatomical. Notes, and ſome others of the 
like Nature, moſt of them ſerve either to 


the Confirmation, or the Illuſtration, or Ex- 


+ 


plication of the Text, if not to the Learned, 
Jet. to the unskilful, leſs learned Reader; 
for whoſe ſake, if I had added more, I be- 
eve be would forgive me. And laſtly, as 
ro the Obſervations of my ſelf and ſome othert, 
where. it happens that they are long, it is 
commonly where a Neceſſity lay upon me of 
felly expreſſing the 4uthor's Senſe, or my own 
or where the Thing was new, and never be- 
fore Publiſhed ; in which Caſe, it was neceſ- 
ſary to be more Expreſs and Particular, than 
in Matters better known, or where the Au- 
thors may be referred unto. 


. * * 
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on acceptable this Piece may be, 1 am 
Habent ſua fata Libelli. But 


* 1 
15, fake, 
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3 ** | 8 | | 
if 1; find, Encouragement, T have another Part 
relating to the Heavens, that I can ſoon fit 
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i dumquè be Pifcturk Natur ma gis ment 


B 00 x8 95 Printed and Sold 8 Willie 


' Innys, at the Prince's Hrms b 


St. Fa aul 5 Church-yard. 4 * 
x E Wisdom of God manifeſted in ah the 


Creation, in Two Parts, viz. The Heavenly Bodie 
ents, Meteors, Foſſils, Vegetables, Animals, IBea | 


Birds, Fiſhes, and Iaſedt) more particular ly * Ed Be 


inthe Arbe ue ure, Mae ge. e 


as alſo in — — — Oc. With 
ſome-- Objections. Ine Fobn Ray, late -Feltow 210 


N The Sixth Editon, $66. WIS 4X 
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us Poſthuemunr, quod vivus rec 
Minus Author: in quo m tas 
4 & Iehthy ologt ia de dera tas, ee: W 


ntem e 
T HRE E: Phyſco-Theelogical 'Diſcon 
I. The Primitive Chace, xd Diſconſs, the wenn 


de General Deluge; its Cauſes and Effelts. III. The 


—— 


Dum Appendice, & Iconibus. 35. 1713. 


Feng Wor d, and future Confla agretion. 3 hetes 
if are lrg diſcuſſed, the Produftion and Uſe of Mont. . 
ins; rigina of Fountains, of formed Stones, . 


— * aj the Bones an 2 __ in — 5 Ny 
particular Flabds, and Inundations of the Sea; 
tions of Vulcano's; the Nature and wank. es of Eartt IR . 

Iſo an Hiſtorical Account of thoſe Two late — 4 


9255 Jamaica and Euglan d. Wich Praftical rr. 
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more. Enlarge than 1 1888 Editions, fromi thi 
own MSS. $v0. 1713. W 
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N 100 low Nude the Publicatimr of 
my Book ; which unfortunately had alre 
been retarded to near the Begiming of the 
Long Vacation, the worſt Time of all 
the Tear 10 OO abroad. Bur 
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To the REA DER. 


bis Analyſis, 1 confeſs, I — 15 
— and large, (as it was nece 
it ſhould be for the bs for which at 


1 ) but my Judicious Friends 
d not ſu er me to contract it, Ja” = 


2 — 2 Reaſons for it. g 

As to the: Additions, my Ht was to 
| made non e, and therefore they are 
| hd few; and for the niaſt part ſuch as 
cnuld not well avoid. But that they my 
mot. be detrimental to the First Elition, I 


bare bere ſpecijie d the places, in this S. 


ö — — be found, ſo as to be 


af, 1 J Ye it be be thought 7 
0 be 


» 
« | 
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EpiTroN are, Az 22; 


2K 2 1 71 A 41 
3 JAGE 24. Note 1. Concerning, the 
# means whereby Snow PR fk 
Ert, &c. 


Page 48. Note (+), A. 4n © Objedlion. a- 
gout the Diſtribution of the Earth and 
6: 3 Waters 


EG cc 


b Jo the RRADpERR.JI 
Naters anſwered from the too Di 
minen of the Exuaporation s. Cn 2 

Page 58. Note 6. Dr. Tancred Ro- 
binſol's Account of the great * di- 
ers Poyſonous Plants. 

Page 282. Note 18. Monſieur Gas, 
tes's Vindication was thought fit to be 
ſomewhat altered. 

Page 306. Dr. Tancred Robinſon's 
Tngenious Obſervations about the excellent 
Contrivance 5 our Bodies. 

Page 319. Line 4. After Varie 
would Wer 2 read the fo 
lowing Lines t And in caſe it 

not but that Men's Faces pt 
been caſt in the ſame, or not a very 
different Mould ; had "their Organs of 
Speech ſounded the ſame, or not fo 
great a Variety of N otes ; had the 


P 


Structure of their Nerves and Muſ- 
- Þf cles been ſuch, as to have given 
| || the Hand the fame Direction in Wri- 


ting, what Confuſion, what Dikug 
bance, Br. 
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An ANALYTICAL 


SCHEME 


Of Mr. DERHAM's. 


Phyſico-Theolog / 


HE Works of the Creation relating to our Terraqueoys 
Globe, are ſuch as are viſible in the 


tworks or Appendages of the Globe, viz. theſe three. 
Cx. TheArm here 8 
"Compoſed of Air and Vapours, Page 4. - Þ » 
| Uſeful to 
Reſpiration and Animal Life 8. 
Vegetation of Plants 9. 
| YConveyance of 
;: 3 Winged Tribes. 
Sound 11. 
The Functions of Nature. 
Reflecting and Refracting Light 2 
CConraining . , 
Winds, which are of great Uſe and Neceſſity - 
2 the Salubrity and Pleaſure of the Air . 


3 


In various Engines 18. 
In Navigation. 


Clouds and Rain: Of great Uſe to the 
. of the Earth, and the things therein 28. 
Origine of Fountains, 9 to ſome 2 3. 
2. Light. Its 
Fountain 26. 
Wonderful Neceſſity and Uſe. 
1 by „ 28. 


SE N10 


Fits great Benefi 3 4 
--\_Canſe of Levity, his of g. © Ute in che World 33. 
Lrearacuevus Globe it fell Of w L rake a View 2 — 


| "Feral of, 


: _— a ——2—C—7ͤ ͤ > . 


Irs Spherical ry 2 # . in re- 


f 55 40.1 | | 4 | 
' r he PTY 
If PLA gs | 42s WY : +3 7 1 6 ; 24 * { W 
| yon — 44. | : 
. Annual. i N b ; , * 1 ' 
+ - Diurnal. - 
Its Plc and Diſtance — we Sun, and other haven | 
ies 46. 2 
lrs Diftriburion, 71 ro e all phe yp of the 
=_- helpful to one * g 


great owes hon nd Quantity of all things ſervi 

"Fol Phyſick, Building. and every Uſe and Oc 
all Ages, Places, and Creatures 33. 

An Objection anſwered 55. 


5 


Particular, of the Earth alone: of its OY | 776 ö 
Falte 5nd Moo! vis Its g IK 117] 
Soils and Monlds, neceffary to the ts £2 1 14 
er of various Vegetables 61. KY 
Various Occaſions of Man, and other Anime 2 4 
Various Strata or Beds, OY Materkals for I | 
| Tools. 1 Ft; +4 
5 Firing, i a4 > LA-1 
Building. 1 
| Dying, and thouſands of other ings ==: 1 ö 
Conveyance of the ſweet Fountain Waters 66. 
| Subterraneons Caverns and Vulcano 85 of great, Uf to 
| Cguntries where they are 68. 


Mountains and Valleys, which are not rude Ruin, hut W 

of Deſign, inaſmuch as this Structure of the E is 

The moſt beautiful and 88 dnnn 

The moſt falubrious: 'to ſorn e Confthgions, fe 

fomie{the Valleys 72 1 

Beſt to een us, 3nd other things 93.” 32 24 i # 
i 


< Beneficial to the 
Production of various Vegetables. } 
Harbour and Maintenancè of 'varions data 24 | 
Generation of Minerals and Metals 95. - # 
Abſolutely neceſſary to the Conveyance of the Rivers;| 
in all Probability to the Origine of Fountains 76. 
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Concluſion againſt blaming God 91. 8 
b Inhabitants; which are Either OE Inſenfuipe. con 
cerning the 3% bon, 1 1 NN. 
Senſitive, beg Ta ; 5 1 28 
Common to Tribes, 1 en; ; ' 
"1. The five Senſes and th 05 gans; the 36 | 
Eye, an admirable Piece of Mechaniſin in regard of its 
„Form, for the moſt pax F whi io hel oy! | 
| | 8 ption of Ohj 
14 Motjon off the Eye 90. 


* 


Nurber, in oms 


N rea, eſſ 


of every Creature. 
Motion, in ſome Animals, 
very. Way. 
Sint; an and the excellent 
Proviſion in the caſe 92. ; 
| Size ; Which is in 
All Creatures, according to their Occafions. - | 
— as live rr in the 33 * 
as live un 7 81 eſs, 


Situation in the moſt Ry e the Body 


Ado ; Fog ogrther with the vile Proviſion to. pre 
vent double Viſio | 9 


Parts; ſome of which are viewed ; 
Tranſiently, the Arteries, Veins, and ſome of the 
| 1 Muſcles and Tunicks. 
More ſtrictly ſome of the 
Muſcles, and the excellent Proviſion NAN 4 
1 their peculiar Uſes, Equilibration, &'c.. 2 
Tunicks : Among which the various A 
| Forms, and Poſitions of the Pupil a 
cularly nated 100. 


3 


pecially the pr W nd 
.. Compoſition of the e e ta 


& Mr. Leewenhoeck. 


0. Erełt Viſion 11a. 


Y. 
Guard and Security, provided "IO 


The Reparation of the Aqueous ae 14 
per. of the Eye-lids. | Tx 
Strong and curious Bones. 5 

Hard and firm Tunicks. 

Withdrawing them into their b. 


ih »S : 127 0 
. FT. 1 5 
w 
— 


— 
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13 


2 
14. 


18 Selling, In which Senſe theſe things are remar 


. 


Hearing. | *. 31 ; of 

= 5 n by: F. 
uble, enabling us to hear every wih; and 2 * 
Proviſion for * Loſs or Hurt of one. 

Situated in the very beſt place for Information, * 
eurity, and near the Eye = Brain. — 


rde Fabrick of the 


; - ; 


* 4 Outward Ear, Which is in 3 | To 
| (AL Crearures formed, guarded, placed, and ev 
| - |] ) ry way aecoutered according to_rhetr" vart 
a Places and Occaſions 116. 
Man, ſuitable to his erect Poſture , and all Is 
Parts, che Helix; Trag us, conta, Er. ad 
| mirably fuired to the Reception and Meliora- 
| | © tion of Sounds, and the Security of the bart. 
|  Claward Ear: In which T take a View of the 12 
Auditory Paſſage, coriouſly tunnelled, tortous 
and ſmooth; and being always open, is l 
wich the nauſeous Ear-wax for 20 art, 4 
Tuba Euſtachlana 123. 
Bone, particularly hard and context for al 
, and to aſſiſt the Sound. 
Tympanum, and its Membrane, Miſcles, and 
four little Bones to correſpond to, all kinds 
of Sound. 
Labyrinth, Semicircntar Canals, Coctilea 3 all 
| made with the urmoſt Art 128. 
( Auditory Nerves, one of which is rarnified ro 
the Eye, Tongue, Muſcles of the Ear, and to 
the Heart, whence a great Sympathy n! 
„ Parts 129. 
LObjeR, Sound. Under Abich I conſider 
The Improvements thereof by the Wit of Man 130. 
2 b Necelbry , and excellent Uſes n 
Its Pleaſure, 774 the Power of Muſick 763) '{ (i | 
kableʒ the 
Noſtrils, always open, W and endowed with 
Muſcles 138. IN: fit 1 
mins, ſerving for | | | | | 
$8. d againft noxions things 139. 1 
E Spreading of che Olfaftory Nerves: „ 
Prodigious Uſe of it in aul, eſpecially ſorme of the 15. 
H l d 4 2011 
h „The things moſt remarkable In Which Senſe | 


0 


Nerves 
Guar 


— about the Tongue and Mouth, with Gal. 


4 4 The Papitlz, neatly made 141. 


Situ- 


4-20 


. 


* 


ul The Motion of Animals: | Concerning which I cdafidey 


| | 


* WEED: 


III. Reſpiration, the grand Act of Animal Life. p. 


"4s 


Ess a Sentinel co che ent | : 


Condi thareal with the oth Send, by 
of the fifth Pair 142. | 
5143. | 

an is the Nerves 144 


through every Part of fe Body, 
the admirable Benefit thereof. 


F 


——— 


N to the Circulation of the Blood, and. ae. 
t 


The racer therein * * 6 

rynx, with its t Variety — 
| \ Reſpiration, and — the Voice 49. : 
rachea and Epiglottis,exquiſitely contrived and de 


| | Bronchi and Lungs, with 50 curious Arteries, Veing 


and Nerves 131. 
Ribs, Diaphragm, and the t Muſcles a 
Its Defect in the 

Fetus in the Womb 1 54. 
3 us Creatures 138. 

Some Animals in Winter. 


| 

| 

Tranſiently the 

{ Muſcles,” and their Structure, their n 
the Joynts, Motions, &c. 1 59. 

— and their Curious Make. | 

Joynts with their Form, Bandage and Lubricity 162. 

Nexves and their Origine, Ramifications and Inoſcula: 
More particularly the Loco-Motive Att it elf, which is 

Swift or flow, with Wings, Legs many or few, or none 

All, according to the 93 Occaſions and Ways 

Animals Lives. As 1 in | 

| —.— whoſe Food and Habitatlon is near at Und. 


Man and Quadrupeds, whoſe Occaſions require 2 larger 
Range, and therefore a ſwifter Motion 165, 

Birds and Inſects, whoſe Food, Habitation and Safery. 
require 2 yer larger Range, and have accordingly 3 
yet ſwifter Motion and duct Conveyance. 

1 Geometrically and neatly performed, by che niceſt Rules, 

Well De for by the | | 

7 — of the Body 1 
Motive Parts = accurately placed with regard to the 
Center of the Bodys Gravity, and to r their due 
N of wg and Exerciſe. 
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. | | IV. The 
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| | | 
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| Fan grant are adapted to their Place 16 # } 


by et ” M 
* 


4 Fen Creatures to be ſufficiently ſupplied, - 


(6) 


IV. The Place allotted to the ſeveral =" 


live and act in. Concerning which I obſerve tha 


All places habitable are duely ſtocked. | | 
Various Animals haye their various Places ; and the v 
dom thereof 169. 
V. The Balance of Animals Numbers, 7 char the W 
is not 


——— by their Increaſe. 1 [ 
ulated by their Death. | [/ 
* Gn Irie f Animals by das Proportion 
The ſeveral Tribes of An 2 
Length of their Life 170. | 
| ) beer of their Young, in STII Ie, t | 
Uſeful Creatures many. + 


Pernicious few. E434 
"Man very remarkably by the i L I 
Different Length of his Liſe. | 8 
Soon after the Creation 172. Z 


When the World was more, but not fully peopled 1934 
When it was ſufficiently rd, down to the pr 
ſent Time. ; 
Due Proportion of Marriages, Births and Burials 175. 
Balance of Males and Females 176. 
VI. The Food of Animals. In which the Divine page 
ment and Providence appears in the 179. 
Maintaining ſuch large Numbers of all kinds of Animals 
on the Land, in the Seas, and divers Nlaces too unlik 
ly to afford ſufficient Food. 
| Adjuſtment of the Quantity of Food ro the Number of 


There is not too much, ſo as. to rot, and annoy th 
World 180. 
The moſt uſeful is moſt plentiful, and eaſieſt propa; 


i Devourers, ſo that ng 


1 gated 181. 


| Delight which the various Tribes of Animals have to d 
Varieties of Food, ſo that what is grateful to on 
is nauſeous to another Which is 2 wiſe means to cauſ 


All ſorts of Food to be conſumed. 
The. World to be kept wax ant clan by 
means 183. 

Peculiar Food that particular Places afford. to- the C. 
r 0 , 
Curjous Apparatus in ing 4b 

ain Fa Food, viz, the 77 


; 


Mon 


— — Mm — — — 
. ˙ U nun. gp . w- ——_ 1 
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ive Took, Ge: * 
k 


, * Mis © 1 


#1% 1 
—— e to catch, San t 
to carry Burdens, to bore and bulld their! Habita- 
tions 190. 12 
T giras 25, Botable, Horned in all. — , 
4 
1 


* for Ravine, elimb el 

* and ſtron to lerce N 
Lon and broad to ; | | 

Thick and ſharp ied to hunk Gen. | 


to raiſe Limpets, &c. : 
inferted it th 


Com 
Teeth whieh are peculiarly — firmly 
Jaws, variouſly ſhaped in rhe ſame, and different 


nimals, deficient in y oung Creatures, &. 193. 
Salival Glands, commodi ly amo Wade 


Deglutition 195. 8 

$ Maſdes and. Tendons ſerving to Mattation, ſtrong 

| veal lodged | 

ene ä to the Fodd 5 with curious 
bres, &c. ar PM Sify is 


1: | Sromarh 3 r E 
| [== a a carſots — of Fibres, Tune, 


Glands,)Nerves, Arteries and Veins. ' 
Whoſe Batulty 'of "Digeſtion by fach ſeemingly weak 


Whoſe Size — Strength is conformable? to 
ture of the Food, or Ockaſions of Animals, : 
TWhich 9 m A 


+ 


Taine'Anitnals bur One, Ra e 5 4 


uminants, Birds, &c. More. 


153 


2 

Gurs, whoſe Tunicks, Glands,'Fibets; vac an f pe: 

|*ftaltick Motion 'deſerve/Admiration 200. 

$4444] Latteals,rogerhar with the-Im tions from the | an- 
11  creas, Gall, Glands and Lympfraducts. 2 


ns: 8:0 all Animals in finding out, and prin 
ng ob: 


n leſs remubtcable for the ſake of his Underſtand 
1 "Tir ere e 
8 (Canas — þ- and are N _— 7 
{ - Aeturate Smelf 203. 2002 ;Þ 
| De Craft, +* er F . 1 
Seeing and Smelling at great Di nces 205. | ? 
Climbing ; the ſtrong Tendons and Muſcles acting therein. 
Seeing in the dark, 


| | 
4 


Helpleſs. As 207. 


Young 


(Man, born — — the Parens Reafon 
Hands and Aſſection ſufficing. 
Irrationals: For whoſe Young the Creator hath made: 
| — Prod: aargily obs - pix 10 
Parent-Animal's own | 

digs and Diligence in Narſing eee 


Sagacity and Care in repoſiting their Eggs and 
Young, where Food hep re to 


be found 208. 
Ability of the Young theinſelves to —— and 
1. help themſelves, with the little helps of, "their 


Dams 209. 

Creatures dente of Food x ſome Seaſons or Likely o 

want it, who 

2 wry long without Food 211. 

Food before-hand. + - 

VII. The loathing of Animals, which is 214. | 
Suited to the Place and Occaſions of all. In 
| [dan it bs lefe to his'own Reaſon and Art, joyned with 
| | cufficient Materials : Which is beſt for him, | 
Becauſe he may ſure mg VO Ye and 
| | Bufineſs 218. i 
| 45 For Perſpiration and Health fake. 1 þ 
1 To exerſe his Arcand Induſtry. 
| 


To excite his Diligence in keeping unten freer and 
clean. i 
In being the Parent of divers Callings 21 


| {er voor Who are either 2 | 
< c Ready furniſhed. with Ich Kar, os — | 
| f | £ On the dry Land wath Eien, Furr, * ; 
t | | 3 hard e e — — b. 8 
In the Air with Feathers, light, Wa f 
agent on 


In the Waters with Scales, hard ; 
for Paſſage ; or with ſtrong Shells co guard wy 2s 1 


14 : move more ſlowly 223% © 16 nine a. | 
| \ 


* 
- . 
— 


Provide for themſelves by their Tertrina, or Archi 
| Tha tonick Art. Of which under the-next Branch. | - 
| -Well garniſhed, being all Workman-like,. — ou 


in its kind beautiful, being 224. 
Adorned with gay, various and elegant Colours. | 
$ If ſordid, yet with exact _— — 2 20 curious a3 
VIIE The Houſes and Habirations of n 


7 X 
* - ul 
M y 

+ 


. * 


tions 2.26. unt erw tin 4 1 

1 8. on 2 ? | 
J *Irrationals, whoſe Inftio& is manifeſted b 
Convenience of their N and Hablrations for the 


25 


55 Animal's Self-Preſervation. For which there 18 al 


make” 8116 


1 oF 0 
Univocak 


»2:fHatching audiEduccion.ofithdir Young 228. 

Guard * Defence of themſelves and theit Yo 
*Fabrick ot dee Nets, erke imizable by Man, a 
by thetr Contrivance and Male, being exactly 
to their Occaſions, and made bh 1 
Putting only a few ugly Sticks, Naefe, Dur, 4, ho 
ther 231. ) ane 5 
Building Combs according „e e bet Rules of 
ties, Na dees, 3; Hot *. ien 

ny Webs, and Caſes. "Foe which Service 


22 A 


1 


* 


„ 


* ; 
2 4 
85 PDP 


— — — = 173 
} Ejefting Juyces out af tin Bod. 


1+ gadinet. 2 


0 "ie LS» od the other — by iheür 2 
or mitural Artifices entap and 


* 


j 
' 


WW 9 dor catching and co Food 157. 


1 4 1 | C Equilibration of all the Parts 297. 


1 | } YManifeſtly intended; as 


(100) 
4 e ae 


W y 122 they inject with their ! gs into 
F ate r pes bu 
a and Caſes 2317. Fan. 
Making uſe of the fe Seaſons, either oy Wag 


When Proviſions ure moſt plenciful and exe l. 


| 
| — Seaſons 282 . 
1 
Due Number of Young 283. | 


[Diligence and Concern for their Young, in bout, of 1 
Incubation 234. n 18 


Faſtening and Defence 255. SPS TED 7 | 1 
Faculty of Nurſing their Young, by LEES 
CSuckling them. In which it is bebe nn 


| How ſutable this Food is. 


How willingly parted with by all, even bak 4 
What a compleat Apparatus in all Creatures of Dugs, &. 
Putting Food in their Mourhs, with theſe” Peer Parts 


Neither way, but by laying ae e 258. 
__ Having in the Fourth Book thus diſpatehed ti Decad, of 


Things in Common to the Senſitive brate, 7 ate View! pf 
their particular Tribes, vis, of © 
Man; whom | confider' with relation to bis 


Soul. Concerning which having — e ee & 
vers things, I inſiſt « 2x ewo is ſhowin eſpecial d- 
vine Management, the - 
| | ( Various Geniig' or Inclinations of ven, fich is a wie 
| Proviſion for the Diſpatch of all the World's Aufalrs, 
and that they may be performed with Pleaſure 274. 
| | Clnventive Faculty. In which it is remarkable at 
eus Compaſs is fo large, — to all things of Uk, 
; and oceaſioning ſo many ſeveral Callin — 
Things of greateſt Neceſſity and Uſe were ſbon and eafi 


1 3 ly found out; but things leſs uſeſul later; bo dan- 
4 4 © gexous things not yet. Here of divers partieller fr 


ventions, with an Exhortation to Exerciſe 171 m- 


| prove our Gifeea i. 
Body, In which the things nnd retnarkgd up- 
are t | | nv F 


-Ere& Poſture. irn 24, 2 5 
4 | © The int comenene or 2 Rios Bin 9 
8 


| 
| 
| |} of ſome icular Par tioned 2 
1 Nice Structure of the Parts miniſtering. 


„ „ * 


a fi- | b 


a 


| |} CPain giving Warn er our Endeayo f 
1 giving Xr urs 


(u) 


] Fi — of Man's Bly wan. Nut to 1. 
See and iz, which 1s mach the ber t. Mas 
4 State 1 . | 
-] StxuQuure of the Parts, which are | 1 
| © Without Borches and Aus 18 
Of due the: 7 bite MA) OL E44%, 3 | 

Of. the beſt Form; a 


Moſt accurarly accommodated to heir bro, 
Lodgment of the Parts, as r ö 
Five Senſes 307. » 4'n# with Ai 


| Legs and Feet ee, 2 
Viſcer... | 
Several Bres and Malls, : 36k. yp; +. 
n Toy | 
Prevent Evils by the 
TIES — u 310 
Guard affor 5 Jy prindipa arty.” 
| ion of ſome 
Any — 371. 1 5 ; 


Die themſelves making Ditctarges of things 
more — 31 . 


 » whereof is given in the Fifth Pair, branched ©o the 


Conſent of the Parts, 


2 dample 


1. . Bar, &. 314. 


0 eld I, ſociable State. For the Preſervation and Secu 


5 of which the Creator hath aka Copy ho Very. | 


lens 
Aces 318. 

Voices. 

E Hand- writin 


22 EN 


6 


from Man, vis. 


- Prone Poſture, which is conſiderable for > +1 
The Parts / miniſtering to it, | eſpecially un, 0 


Feet, ſized and made | in ſome for 71 
Strength and flow Motion 325. | | 


1-1 agility and Swiftneſs. FI; 


> | Walking and Running. | + 
| Walking and Sw 27 BY # 
Walking and Flying. 5 


11 ng aud Digging. 


9 2 | Tra- 


aA 
La 
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5 4q eng thi Pn. e Þ 
| C_Traverſing Ice, Mounuaing Gi. 
. =} Us Uſefulneſs to 
4 Gather Food 327. 
E Catch Prey. FED 
. < Climb, Lp and Swim. 
| J Guard themſelves. 
Loy! Burdens, Til tlie Gro, 


1 Parts differing from thoſe of Mani * 
I © Head, wherein I conſider _— 
RY = Shape, commonly X Homme " che Ai 


_—__— 


— 
— ———— — Fo IS ea >. 
þ J 8 
. 
- 


— 9 


———— 


n —— 
— — - 1 — 
— — * H . „ 2 — — 2 hs. 


———— 
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The Brain, which is, 
128 chan in Man 329. 2 
Placed lower than the Cerebellum. 5 „ 
1 | 10 Nictitating Membrane $9170 1 
| | | | Carotid Arteries, an Rey 111 1.4 
\ Nates. 1 
| 0 lie Length of che L = N 
1-4} R 1 i 
| j 2: Sgrengthened by the Whir-Lea r n 


< Stomach, f 4 
1 —5 ponding to che Leverat n 
i Suted ro their Ke 5 nb. 
147 Heart: its 
Ventricles, i in ſome 8 
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— nearer the midſt: of el than in 


-Nervous kind. A Sample of which i is —_ in 15 4 
| rent Correſpondence between the Head' and was of 
1 Man and Beaſt, by means of the Nerves 338. 
| | Birds. Concerning which I cake a View of their | / + 
'»  Bbdy:2and Motion; where I conſider © + |; 4 | 
The Parts concerned in their Motion 7433 BY 
The Shape of dhe Body, wade exattly'for Tue 
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of ie in, and making way through h the Air. 
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Feathers, Which are 1 
| i | } © Moſt exactiy made for Liphmeſs a 5 th. 
+64 4 | | | JAN well placed in wide ie the 20h k BY 
| | | Motion of the Body.” pon 
| Pruned and dreſſed 344. a wet „ 14 
| | | | Wings, which are pas 
| 5 Made of the very beſt Slee tans Og of Bones - 
[4143 [ light and frong; Joy: _ opening, ſhur- | 
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| ting, and moving, as the Occafions of Flight 10 
quire 3 z and the Fecloral Muſcles'of the pou 
| trength of any in the whole' Body, 
I the niceſt Point of the Body of every $ 
ces, according ta their Occaſions of, Fli 
| Swimming or Diving. od 
Tail, which is well made and placed ta keep the Bo- 
| dy ſteady, and affiſt in. its Aſcents and Deſcents 349. 
| Sony - and Feer, which r Flight, 2 


Err rg Kr 


Swimm 8. x 
Walking. 24 g 5 g : 
Catching Prey. , 204 {| 
Rooſting, © | 
wy | 
Wading and Searching the Waters 
Motion it (elf. 2 8 
Performed by the niceſt Laws of — 4 
Anſwering every P and Occafion, !. ; 
| | 


'Other Parts of the „ vim. tb 
[Head remarkable for the commodious ne 7 

"Shape of its ſelf 351. Nane | 
| Site of the Eye and Ear: * f 8 
Poſition of the Brain. na NI ö 
|} Strufture of the eine 


Th Inner Ear. | t- | 


Tongue. | 4 | 
1 Proviſion by Nerves in the Bin for taſting and di 
Ringuiſhing Food 354 
Fer one to 
cerate and prepare 333. 
2 and digeſt. del 
115 incomparably made for eich, al. 
. 397 | bb 
Mating the Body buoyant. - | 
Ka which is made. | iS "4 il4fe + 
In due Proportion to the "F-44794 7 
4 To feat in in the Waters, + 151 C g 
5 counterpoiſe the Body in Flig 1 : 
neh ee 2 1 of — 
ä 1 ** 1 
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' -Mipration, remarkable for 


| Incubation, which is confideratile for \% 2 


Inc it feir; chat ee 


LNidification. Of which before. 

| Inſefts. Which, although a deſpiſed Tribe, doth In ſ 

reſpects more ſet forth the infiltte Power and N dom o 

che Creator, than the larger Animals. 5 

| The things in this Tribe remarked upon. are their 
Body 370. 

— not ſo much for lon ng Flights, 25 for, thei 


| 


that is made for their 


| 


| Some joynted and folded up in their al a 


"ms i 


OE] — 


e Knowledge Birds hae g q J 
5 Their Times of Paſſage 358. bh i h | 
The Places proper for them. CHE ay 
Their ations for long TD by 1 
ſtrong Wings. 


The Egg, and its Parts 36 1. 


ſelves to it, know this to be the way to Fogel 
© Young, and with Delight and Patience fit To b 
Number of Days. *' 

The Nepleft of it in any, as the Oftrich, and 0 
derful Proviſion for the Young in that caſe 365 | 


' 


| 
17 


, and Condition of Li 
Built — with Bones, but with what ſerves hop 
Bones and Covering too. * 
Eyes, reticulated to ſee all ways at once 371 0 
Antennz and their Uſe 372. g 
Legs and Feet 8 far f 
Creeping 3 
— Ai — Walking. „ 
Hanging on ſmooth Surfaces, . 
Leaping. . 
Digging. 
Spinning and Weaving webs * Cats. 
Wings, which are a 
Nicely diſtended with Bones 376. 
Some incomparably adorned with Feathers : 
gant Colours. 


ſtended again at Pleaſure. bf | 
In-Number either 3 64.9 

Two, with Poiſes. I 
K Four, without Poiſes. 


rizing Minuteneſs of ſome of thoſs Abdel them. F 
wo Ives, ſpecially of their Parts, which are as. 8 3 


rous and various as in other Animal- Bodies 378. 


s State; which ſets forth a particular Concurrence of 


Divine Providence, in the wiſe and careful Proton 
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de Inhabitants. Among which having meationed Foſ- | 
ſils and others, I inſiſt only upon Yegetables, and that | in a 8 


Is Man's Wickedneſs 409. 


4 Living, Tn e | vthur ay Wat er Bod ha 
s 38 


Lying np Proviſions before · and. 


- 


Their Chubng s proper Places & tay up vel ker and 
Egps * — Raben 384. 9 * 18 a 


Breſervation of their Species by 1 «of | 


' . 
11 ket ſufficient Food. | 
| care and Curioſity in repoſiting their Eggs ole, 
and with the proper Part uppermoſt 39 g 


Incomparable Art of Nidification, by being — with 

| (Parts proper for, and agreeable to their ſeveral ways of 

4 Nidification, and the Materials they uſe in it. ö 

ArchiteQonlk Sagacity to build and Niave their Cells, 

or to make even Nature her ſelf their Hand- Maid 39 

Reptiles. Which agreeing with other Animals in Arn | 
or other before treated of, I conſider only their 


Morton,” wHIQY i nl a whether we conſider the 


1 
* 

1 

* 2 


Manner of it, as ug = 

8 Verticular 5. 408 e d e ee 

Sinuous. 1 "4; Ader 47191 

Snall-like, Yr EL Bay A RR 

been. e ee er eee 
Maltipedous 1606 3 4 2 . ; 

— miniſtering to it, ne i ' 

| Poyſon, which ſerves to hr IONS 7 Li | 

? 


Their ap Caper ad Male of thee Prop. 
Their 


Watery inhabitants, conſiderable for their - 1 8 275 
Great Variety 410. 
I Prodigious Multitudes. 


Vaſt Bulk of ſome, and ſurprizing Minuteneſs of others T3 


Incomparable Contrivance and Structure of ety howas 
Supplies of Food. 


Relpiration. 


Adjuſtment of their Organs of Viſion to * Flegel | 
Poiſe and Motion of their Body every way A. 
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ry manner upon cheir | 
578 Wy for * ſeveral ves of the World a 5. 755 


. * their admirable Gaiety. 


Seed, remarkable for its | | Ga- 


Sowing, 2 is provided for by | 
Caſes, carryed * a by. ee, u cha 
man, c—_— —— 423+ by * S. "T4 Th | 

Growing and Standing: 1 

Their own Strength 428. 24 

Lure "2 of. others, by 


„ 13> 1424 v 4d; (ee 4 
Stag 4 bk N. In n - 


— even an has Si, vis, 
— Works who — 


Are manifeſt to all, and ** Anim re 

Þ . Ought to excite Fear and Obedience 442. 

5. Ought to excite Thankfulneſs 443. \ 

G Should move us to pay God his due , 

particularly that of the Lord's Day: Which is 5 an n 2 
The moſt ancient 4 

Wiſely contrived for Diſyarch of Buſineſs, and 0 prevent 


Carnality. r : 


> Whoſe. proper Buſineſs ts, To craſs from Worldiy, 
SIE ” 


follow 2 2 pon, nie e webe 


Terraqueous Globe. 
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N Pſal.'111, 2, The Plalmiſt aſſerts, That 
the 0 ) Works of the Lord are great; ſought out 
of all them that have Pleaſure e 18 
true of all God's Works, particularly of His 
Works of Creation: Which, when ſought but, or, as 
the Hebrew Word (2) fignifieth, when beedſalh and 
- WE derply pried into, ſolicitouſly obſerv'd, and enquir d out, - 
| [eſpecially when clearly diſcovered to us; in this 


ht. 


„ — — 


(1) It is not unlikely that the Pſalmiſt might mean, at leaſt 
have an Eye to, the Works of the creation in this Text, the 
Word ue being the ſame in that Pſal. 19. 1. is tran- 
flared God's Handy-work, which is manifeſtly applied t the 
Works of Creatios,” and properly fignifieth Factum "Opus;”- Opfict- 
um, from F"WDY Fecit, Paravit, Aptavit. And ſaith Kircher, g- 
nificat talem effettionem, qua aliquid exiſtit vel realiter, vel ornats; 
vel ut non fit in priſtino ſtatu quo fuit. Concord. p. 2. col. 931. 

(2) UT] Queſivit, perquiſtvit, ſtiſcitatus eſt, Buxtor, in verb 
Et ſimul importat curam, & ſolicitudinem, Conrad. Kirch, ib. 
P. I. col. 1174. | - 


B Caſe 
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2 — Sureyofithe 


Caſe, Iſay, die find thoſe Works of GOD abundant- 
ly to deſerve. the Plalmiſt's Character of being Great 


and Noble; inaſinuch-as they are made with the 
moſt exquiſite Art, (3) contrived with the utmoſt 


Sagacity, and ordered with plain wiſe Deſign, and 


miniſtering to.admirable Ends. For wbich Reaſon 
St. Paw might well affiym of thoſe 11570 
(4) That the invi/ible Things 


of God, evewhis eternal 


| Power and Godhead, are under ſtood by them. And in- 


deed they are the moſt eaſy and intelligible De- 

monſtrations of the Being and Attributes of God 

(5) eſpecially to ſuch as are unacquainted with the 
NK. ee 1489 


e a IA 
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uſum meliores potuerint eſſe, neque ad ſpeciem pulchriores; videa- 
mus ut rum ea fortuita fint, ap eo flatu, que cohgreve nulſo modo 
potuerint, ai fenſu maderante-; divinique- providentia Si ergo 
meliora ſunt ea, que Natura, quam illa, que Arte perfecta ſunt : 
Nec Ars efficit quid ſine ratione Ne Natura quidem In 
eft habenda. Qui igitur convenit, fig num, aut, tabulam pictam 
cum 3 adhibitam eſſe artem; cumque procul curſlum 
navigii videris, non dubitere, quin id. ratione atque arte movea- 
tur e aut cum Solarium, &c. Mundum autem, qui & has ipfas 
artes, & earum artifices, & cuncta complectatur, conſelii & ra- 


- Fiones eſſe expertem put are? Quad ſo in Scytbiamy aut in Britan- 


niam, Sphæram aliquis tulerit banc, quam nuper familiaris noſter 
wit Paſidonius, . cujus ſingulæ converſiones - idem efficient in Sole, 
c. 2% d efficitur iu calo ſingulis diebys & noctibus ; quis in 
i114 barbarie dubitet, quin ea Sphera ſit ferfecta ratione? Hi au- 
tem dubitant de Mundo, ex quo & oriuntur, & fiunt omnia, caſune 
ipſe ſit effefFus, —— an ratione, an mente divina ? Et Archimedem 
arbitrantur plus valuiſſe in imitandis Sphere converſunibus, quam 
Naturam in ei iend is, prefertim cam multi partibres ſint illa perfecta, 
quam hec ſi mulat a, ſolertins, &. Cic. de Nat. I. 2. 
- (4) And a little before he faith of Mature: ir ſelf, Omnem ergo 
1 Naturam ipſe Deus, ] C. 
8805 Mundus codex eſt Dei, in qu?. jugiten ligere debemus, Bernard. 
i" Arbitror nullam gentem, neque Hominum dci et atem, 22 
uz Deorum E 29 58 ane habere — Elaſniis 22 
thraciis ſimile Ea tamen obſcure docent que proßtentur © Nature 
vero" operg in omnibus animantibus ſunt perſpicua. Galen. de Uf 
Part. I. 17. c. I. 8 e SLY 
A | Subtilties 
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Subtilties of Reaſoning and Argumentation; as the 
It may not therefore be unſuitable to the Nature 
and Deſign of Lectures (6) founded by one of the 
greateſt Virtuoſo's of the laſt Age, and inſtituted 


* 4 ' 2 | , 1 1 * 


too on purpoſe for the Proof of the Chriſtian RR.- 


ligion a Atheiſts and other Infidels, to im- 
prove this occaſion in the Demonſtration. of the 
Being and Attributes of an infinitely wiſe ' and 
powerful Creator, from -a curſory Survey of the 
Works of Creation, or (as often as called) of Na- 
ture. . | „ 
Which Works belong either to our Terraqueoys 
Globe, or the Heavens. | 
I ſhall begin with our own Globe, being neareſt, 
and falling moſt under our Senſes. Which being a 
Subject very various and copious, for the more 
methodical and orderly Proceeding upon it, I ſhall 
diftribute the Works therein. 
I. Into ſuch as are not properly Parts, but Ap- 
pendaget or Out- worſs of the Globe. 
II. The Globe it fel, © 


6 
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() Philoſophia eft Catechiſmus ad Hdem. Cyril. 1. contr. Jul. 


Of the Out- works of the Terraqueous 
Globe; the Atmoſphere, Light, and 
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Of the Atmoſphere in general. 


T HE Atmoſphere, or Maſs of Air, Vapours 
and Clouds, which ſurrounds our Globe, will 
appear to be a matter of Deſign, and the infinitely 
wiſe Creator's Work, if we conſider its Nature and 
Make (1), and its Uſe to the World (2). 


I. Its Nature and Make, a Maſs of Air, of ſub - 


tile penetrating Matter, fit to pervade other Bo- 
dies, to penetrate into the inmoſt Receſſes of Na- 
ture, to excite, animate, and ſpiritualize ; and in 


ſhort, to be the very Soul of this lower World, 


A thing conſequent! bs ts e ., 28] 
2. Of greateſt Uſe to the World ; uſeful to the 


Life, the Health, the Comfort, the Pleaſure, and 
Buſineſs of the whole Globe. It is the Air the 


* 


(.) Mundi pars eſt Aer, & quidem neceſſuria : Hic eft enim qui 

cælum terramque connectit, &. Senec. Nat. Qu. I. 2. c. 4. 
(2) Ipſe Aer nobiſtum videt, nobiſcum audit, nobiſcum ſonat ; 

nihil enim eorum ſine eo fieri poteſt, &c, Cicer, de Nat. Deor. I. 2. 


whole 
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Chap. I. Atmoſphere. 3 
whole Animal World breathes, and liveth by; not 
only the Animals inhabiting the Earth ( and 
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(11) As the Air is of abſolute Neceſſity to Animal Life, ſo it ig 
neceſſary that it ſhould be of a due Temperament or Conſiſtence; 
not foul, by reaſon that ſuffocateth; nor too rare and thin, he- 
cauſe that ſufficeth not: With Examples of each of which, I ſhall 
2 little entertain the Reader. Ia one of Mr. Hawksbee's Com- 
preiſing Engines, I cloſely ſhut up a Sparrow without forcing any 
Air in; and in leſs than an Hour the Bird began to pant, and 
be concerned; and in leſs than an Hour and a Half to be ſick, 
vomit, and more out of Breath; and in two Hours time was near- 
ly expiring. | | | 

Another I put in, and compreſſed the Air, hut the Engine 
leaking, I frequently renewed the Compreſſure; by which means, 
(although the Bird panted a little after the firſt Hour,) yet after 
ſuch frequent Compreſſures, and Immiſſion of freſh Air, it was 
very little concerned, and taken out ſeemingly unhurt after three 


urs. : 0 * «4 
After this 1 made two other Experiments in compreſſed Air, 
with the Weight of two Atmoſpheres injected, the Engine hold- 
ing tight and well; the one with the Great Tit mouſe, the other 
with a Sparrow. For near an Hour they ſcem'd but lictle con- 
cerned; but after that grew fainter, and in two Hours time ſick, 
and in three Hours time died. Another thing I took notice of, 
was, that when the Birds were ſick and very reſtleſs, I fancied 
they were ſome what relieved for a ſhort Space, with the Motion 
of the Air cauſed. by their fluttering, and ſhaking their Wings, 
(a thing worth trying in the Diving- Bell.) I ſhall leave the in- 
genious Reader to judge what the cauſe was of both the Birds 
living longer in compreſſed, than uncompreſſed Air; whether a 
leſſer quantity of Air was not ſooner fouled and rendered unfit for 
Reſpiratioe, than 2 greater. pdt of horn Meh 7: 
rom theſe Experiments, two Things are manifeſted; one is, 
that Air, in ſorge meaſure compreſſed, or rather heavy, is neceſ- 
ſary to Animal Life. Of which by and by. The other, that 
treſh Air is alſo neceflary. For pent up Air, when overcharged 
wich the Vapours emitted out of the Animal's Body, becomes 
unfit for Reipiration, For which Reaſon, in the Diviag-Belf, 
after ſome time of ſtay under Water, they are forced to come 
up, and take in freſh Air. But the famous Cornel Drebell con- 
trived not only a Veſſel to be rowed under Water, but alſo a Li- 
quor to be carried in that Veſſel, that would ſupply the want 
of freſh Air. The Veſſel was made for King James I. It car- 
14 2 | B 3 ried 


oh Ke: n 
6 Survey of the Book I. 
ried twelve Rowers,.. beſides Paſſengers. was tryed in the 
River of Thames; and one of the Perſons that was in that ſub» 
marine Navigation was then alive, and/told it one, that related 
the Matter t9 our famous Founder, che Honourable, and moſt 
Ingenious Mr. Boyle, As to the Liquor, Mr. Boy/ faith, he diſco- 
vered by 2 Doctor of Phyſick, who married Prebell's Daughter, 
that it was uſed from time to time when the Air in the ſub- 
marine Boat was elogged by the Breath of the Company, and 
thereby made unfit for Reſpiration ; at which time, by un 
2 Veſſel full of this Liquor, he eould ſpeedily reſtore do the 
troubled Air ſuch a rtion of vital Parts, as would make ie 
again for a good white fe for Reſpiration. The Secret of this 
Liquor Drebe/{ would never diſcloie to above one Perſon, h, 
himſelf aſſured Mr. Boy/ what it was. Vid. Beyl. Exp. Phy. Mech. 
of the Spring of the Air Exp. 41. in theDigreſ This Story I have 
related from Mr. Bey, bur at the fame time much queſtion whe- 
ther the Vertues of the Liquor were ſo effectual as reported. 
And as too groſs, ſo too rare an Air is unfit for Reſpiration, 
Not to mention the forced Rarefactions made by the Air- 
in the following Note; it is found, that even the extraordin 
natural Rarefactions, upon the _ of very high Hills, much 
aſſect Reſpiration. An Eccleſiaftical Perſon, who had viſired the 
High Mountains of Armenia, (on which ſome fancy the Ark reſt- 
ed) told Mr, Bey/, that whilft he was on the mw part of chem, 
he was forced to feteh his Breath oftener chan be was wont. 
And taking notice of it when he came down, the People told 
Him, chat it was what happened to them when they were ſo high 
above the Plain, and that it was a common Obſervation among 
them. The like Obſervation the fame Feelefiaſtick made u 
the — of a mountain in the Ceyennes, 80 a learned Traveler, 
and curious Perſon, on one of the higheſt Ridges of the Pyrenees, 
called Pie de Midi, found the Air not ſo fit for Reſpiration, as 
the common Air, but he and his Company were fain ro breathe 
ſhorter and oftener than in the lower Air. Vid. Phil. Tranſat. 
No, 63, or Lowthorp's Abridg. Vol. 2. p. 26. 
duch another Relation the learned Joſeph Acoſta gives of him- 
ſelf and his Company, that, when they paſſed the nigh Moun- 
tzins of Peru, which they call Periacaca, (to which he ſaith, the 
Alps themſelves ſeemed to them but as ordinary Houſes, in regard of 
high Towers,) He and his Companions were ſurpriaed with ſuch ex- 
treme Pangs of Straining and Vomiting, (not without caſting up of 
Blood to6,) and with ſo violent a Diſtemper, that he concludes: be 
ſhould undoubtedly have died; -but that thu laſted not above three or 
Four Hours, before they came into a more convenient and natural 
Zemperature of tbe Air. All which he concludes proceeded from 
the too great Subtilty and Delicacy of the Air, which is not pro- 
portionable to humane Reſpiration, which requires 3 more'groſs 
3nd temperate Air. Yi. Bol, cle. 75 
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Air (4), but thoſe of the Waters (5) too. Vithout it 
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Thus it appears, that an Air too Subtile, Rare and Light, is 
unfit for Reſpiration: But the Cauſe is not the Subtilty or too 
great Delicacy, as Mr. Boy/ thinks, but the too great Lightneſs 
thereof, which readers it unable to be a Counterballance, or 
an Antagoniſt to the Heart, and all the Muſcles miniſtering to 
Reſpiration, and the Diaſtole of the Heart. Of which ſee, Book 4. 
Chap 7- Note 1. Ude m. TR 
And as our Inability to live in too rare and light an Air may 
diſcourage thoſe vain Attempts of Flying, and Whimſies of paſſing 
to the Moon, &. ſo our being able to bear an heavier State of the 
Air is an excellent Proviſion for Mens Occaſions in Mines, and 
other great Depths of the Earth; and thoſe other greater Pref- 
ſures made upon the Air, in the Diying- Bell, when we deſcend itt 
to great Depths of the Waters. . 

-(4) That the Inhabitants of the Air, (Birds and Inſects,) need 
the Air as well as Man, and other Animals, is manifeſt from 
their ſpeedy dying in too feculent, or too much rarefied Airs of 
which ſee the -preeceding and following Note 6, But yet Birds 
and Inſetts (ſome. Birds at leaſt) can live in a rarer Air than 
Man. Thus Eagles, Kites, Herons, and divers other Birds, thax 
delight in high Flights, are not affected with the Rarity of the 
Medium, as thoſe Pexſons were in the preceeding Note. So In- 
ſects bear the Air-Pump long, as ia the following Note 6. 

(5) Creatures inhabiting the Waters need the Air, as well 
as other Animals, yea, and freſh Air too. The Hydrecantbari 
of all Sorts, both great and ſmall ; the Netonefli, Squille aqua- 
tice of all Sorts, the Menpha of Gnats, and many other Watere 
Inſects, have a fingular Faculty, and an admirable Apparatus, to 
r raiſe their back Parts to the top of the Waters, to take jn frefh 
m- Air. It is pretty to ſee, ſor Inſtance, the Hydrocant hari come and 
m- thruft their Tails out of the Water, and take in a Bubble of Air, 
tbe at the tip of their Vagine and Tail, and then nimbly carry it 
| of doun with them into the Waters; and, when that is ſpent, or 
ex- touled, to aſcend again and recruit it. i {15/688 
> of So Fiſhes alſo are well known to uſe Reſpiration, by paſſing 
be the Water through their Mouths and Gills. Cut carps will live 
— out of the Water, only in the Air; as is manifeſt by the Ex- 
; — their way of Fatting them in Ho//and, and which 

h been practiſed here in England, viz. they hang them up in 
a Cellar, or ſome cool Place, in wet Moſs in a fmall Net, with 
their Head out, and feed them with white Bread ſoaked. in Milk 
for many Days. This was told me by a Man very curiqus, and 
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maſt Animals live ſcarce half a Minute (6); and o- 
thers, that are the moſt accuſtomed to the want of 
it, live not without it many Days. {2 Fe? 
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of great Honour and Eminence, whoſe Word (if I might name 
Him) no Body would queſtion : And it being an Inſtance of the 
* (Reſpiration-of Fiſhes very ſingular, and ſomewhat out of the way, 
| I have for the Reader's Diverſion taken notice of it. 
(6) By Experiments I made my ſelf in the Air-Pump, ia 
= - September. and October, 1704; I obſerved that Animals whoſe 
Hearts have two Ventrieles, and no Foramen Ovale, as Birds, 
Dogs, Cats, Rats, Mice, &. die in leſs than half a Minute 
counting from the very firſt Exſuction; eſpecially in a ſmall 
Receiver. = | RES | * 
A Mole (which I ſuſpected might have born more than other 
Quadrupeds) died in one Minute (without Recovery) in a large 
Receiyer; and doubtleſs would hardly have ſurvived half a Mi- 
nute in a finall Receiver. A Bar (although wounded) ſuſtained 
the Pump two Minutes, and revived upon the re- admiſſion of the 
Air. After that, he remained four Minutes and a half, and re- 
vived. Laſtly, After he had been in five Minutes, he continued 
gaſping for a time, and after twenty Minutes I re- admitted the 
Air, but the Bat never re vive. | 6 9 40S” 
As for-Inſetts : Waſps, Bees, Hornets, Graſboppers, and Lady-Cows 
ſeemed dead in Appearance in two Minutes, but revived in the 
open Air in ewo or three Hours time, notwithſtanding they had 
been in Vacuo twenty four Hours. | ket 
The Earwig, the great Staphylinus, the great black lowſy 
Beetle, and ſome other Inſects would ſeem unconcerned at the 
Vacuum: a good while, and lie as dead; but revive in the Air, 
although ſome had lain ſixteen Hours in the exhauſted Re- 
ceiver.. 1 + 40 | 527 1 
Snails bear the Air- Pump prodigiouſly, eſpecially thoſe in 
Shells; two of which a twenty four Hours, and ſeemed 
nat much affected. The ſame Snails 1 left in twenty eight Hours 
more after a ſecond Exhauſtion, and found one of them quite dead, 
but the other revived. - * 9 50 e 
Frogs and Toads bear the Pump long, eſpecially the former. 
A large. Toad, found in the Houſe, died irrecoverably in lefs 
| than. ſix Hours. Another Toad and Frog I put in together, and 
| the Toad was. ſeemingly. dead in two Hours, but the Frog 
Juſt alive. After they had remained there eleven Hours, and 
| | ſeemingly dead, the Frog recovered in the open Air, only 
OO OY ONE GET 
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Cliap; J. Atmoſphere. \ | 9 
And not only Animals themſelves,” but even 
Trees and Plants, and the whole vegetable Race, 
owe their bas rows and Life to this uſeful Ele- 
ment; as will appear when I come to ſpeak of 
them, and as is manifeſt from their Glory and 
Verdure in a Air, and their becoming Pale and 
Sickly, and Languiſhing and Dying, when by any 


means excluded from it (5). 
Thus uſeful, thus neceſſary, is the Air to the Life 
of the animated Creatures; and no leſs is it to the 
Motion and Conveyance of 5 of them. All 
the winged Tribes owe their Flight and Boyan- 
cy (8) to it, as ſhall, be ſhewn in proper Place: 
And even the watery Inhabitants themſelves rr 
el 
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weak, but the Toad was _ dead. The ſame Frog being put in 
again for Twenty Seven Hours, then quite died. Ws 
The Animalcules in Pepper-Water remained in Vacuo Twenty 
Four Hours. And after they had been expoſed a Day or two to 
the open Alr, 1 found ſome of them dead, ſome * | 
(7) Thar the Air is the principal Cauſe of the Vegetation of 
Plants, Bore/[s proves in his excellent Book De Mot. Animal. Vol. 
2. Prop. 181. And in the next Propoſition, he aſſerteth, In Plantis 
quoque peragi Aeris reſpirationem quandam imperfectam, d qud 
earum vita pendet, & conſervatur. But of this more, when I 
come to ſurvey Vegetables. | 5 | 
Some Lettice-Seed being ſawn upon ſome Earth in the open Air, 
and ſome of the ſame Seed at the ſame time upon other Earth in a + 
Glaſs-Rectiver N the Pneumatic Engine, afterwards exhauſted of 
Aire The Seed expoſed to the Ar was grown up an Inch and half 
50 within Eight Days; but that in the exhauſted Receiver not at 
all. And Air being again admitted into the ſaid emptied Recei- 
ver, to ſee whether any of the Seed would then come up, it was 
found, that in the Space of one Week it was Tow the Height” 
of Two or Three Inches. Vid. Phil. Tranſ. 0, 23. | wth. Abri g. 
Vol. 2. p. 206. 3 rr | v0! OT I IE 
(8) In volucribus pulmones perforati aerem inſpiratum in totam 
veritris cavitatem admittunt. Hujus ratio, ut propter corporis 
fruncum Aere repletum, & quaſi extenſum, ipſa magis volatilia' 
tradunt, faciliuſque ab aere externo, propter intimi penum, ſuſen- 
ientur. Equidem piſces, quo levis in aquis natent, in 1 
„„ 73.1 WE (T1; > CEA 0 n Pera 
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ſees Here inflates geſtant + pariter & valucrer, propier ert, 


truncum Aere impletum & quaſi inflatum, nudo Aeri incumbentes, 
minis gravantur, proindeque levius & expeditiùs volant. Willis 
de Anim. Brut. p. I. c. 3. . Fatt 

9) Fiſhes by reaſon of their Bladder of Air within them, can 
ſuſtain, or keep themſelves in any Depth of Water For the Air 


in that Bladder being more or leſs compreſſed, according to the Depth 


the Fiſh ſwims at, takes up more or leſs Space; and conſequently, 
the Body of the Fiſh, Part of whoſe Bulk this Bladder is, is greater 


er leſs according to the ſeveral Depths, and yet retains the ſome 
Weight. Be the = de Infidentibus Furnido is, that a Body, 
that is beavier than ſo much Water, as is equal in Quantity to 
the Bulk of it, will fink; a Body that is lighter, will ſwim ; 
4 Body of equal Weight will refi in any Part of the Water. 
By this Rule, if the Fiſh, in the middle Region of the Hater, be 
of equal Weight to the Water, that is commenſurate. #0 the Bulk 
of it, the Fiſh will reſt there, without any. Tendency upwards or 
downwards : And if the Fiſh be deeper in the Water, the Bulk of 
the Fiſh becoming leſs by the Compreſſion of the Bladder, and yet 
retaining the fame Weight, it will ſink, and reſt at the Bot. 
tom, And on the other ſide, if the Fiſh be higher than the middle 


| Region, the Air dilating it ſelf, and the Bulk of the Fiſh conſe- 


| ly inereaſing, but not the Weight, the Fiſh will riſe upward; 
e 155 at the Top of the Water. : Perhaps the Fiſh by ſome Action 
tan emit Air out of its Bladder, and, when not enough, | take 
in dir. aud then it will not be wondered, that there aud be al- 
ways 4 fit Proportion of Air in all Fiſhes to ſerve their Uſe, &c. 
Then follows a Method of Mr. Beyl to experiment the Truth 
of this. After which, in Mr. Lowthorp's Abridgment, follow 
Mr. Ray's Obſervations, I think, that - bath hit upon the 
true Uſe of the Swimming-Bladders in Fiſhes. For, I. It hath 
been obſerved, that if the Swimming-Bladder of any Fiſh be pricked 

' broken, ſuch a Fiſh ſinks preſently to the Bottom, and can nei- 
* ſupport or raiſe it ſelf wp in the Water, 2. Blat Fiſhes, 
4 Soles, Plaiſe, Ce. which lie always grovelling at the Bettom, 
hgve no Swimming-Bladders that ever I could 3. Tn moſt 
Fiſhes thero is a maniſet Channel leading from the Gullet —— 
to the ſaid Bladder, which without doubt ſerves for be convey 
ing Air thereuntu. — In the Coat of this Bladder d 4 muſ 
wings Poser to cantract it when the Fiſh lifts, See more very 
curious Obſervations relating to this Matter, of the great Mr. 


_ Ray, 
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Hut it would be tedious to deſcend tao far into 


| Particulars, to reckon up the many Benefits) ot this 


noble Appendage of our Globe in many uſetul-En- 

gines 122 in many of the Functions and Operati- 
ons of Nature (11); in the Conveyance of Sounds; 
and a Thouſand Things beſides, And I ſhall by | 
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Ray, as alſo of the curious anonymous Gentleman in the ingenl- 
ous- Mr. Lowtherp's- Abridgement, before cited, p. 845. from Phil. 


| Tranſ, N. 114, IIS. 


(io) Among the Engines in which the Air is uſeful, . pumps 


may be accounted not contemptible ones, and divers other Hydrays 


lical Engines, which need not to be particularly inſiſted on. In theſe 
the Water was imagined to riſe by the power of Suction, to avoid 
2 Vacuum, and ſuch unintelligible Stuff; but che juſtly famous 
Mr.: Bey / was the firſt that ſolved theſe Phænomena by the Weight 
of the Atmoſphere. + His ingenious and curious Obſervations 
and Experiments relating hereto may be ſeen in his little Tract, 
4 1 Cauſe of Attraction by Suction, and divers others of his 
| een | | 
() It would be endleſs to ſpecify the Uſes of the Air 
in, Nature's Operations I ſhall therefore, for a Sample only, 
name its great Uſe to the World in conſerving Animated Bo- 
dies, rh, endowed with Animal or Vegetative Life, and its 
cantrary Quality of diflolving other Bodies ; by which means 
many. Bodies, that would prove Nuſances to the World, are 
ut out of the Way, by being reduced into their firſt Princlnies 
as we ſay,) and ſo embodied with the Earth again. Of its 
Faculty as a Menſtruum, or irs Power to diſſolve Bodies; I may 
inſtance in Chryſtal-Glaſſes, which, with long keeping, eſpeei- 
ally if not uſed, will in Time be reduced into a Powder, as I 
have ſeen. So divers Minerals, Earths, Stones, Foſhl-Shells, 
Wood, &c. which from Noah's Flood, at leaſt for many Ages, 
have lain under Ground, ſo ſecure from Corruption, that, on 
the cantrary, they have been thereby made much the ſtronger, 
have in the open Air ſoon mouldered away. Of which laſt 
— Boyl gives an leflaney on hs dene 2 r- 
ar. is.) of a great Oak, like 3 e Beam, out 
Kl d Tranſil aui a, ſo hard, * it wauld not cafily 
be. urraught upon, by Iran, Tools, yet, being expoſed to the Air out 
of. the: Mine, it. becqme ſo rotten that in Four Da it was. 92 
to be broken, and crumbled between One's Fingers. Boyl's Suſ- 
pie. about ſome hid, Qual. in the Air, p. 28. So the you 
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juſt mention the admirable uſe of our Atmoſphere 
in miniſtring to the enlightening of the World, by 
Its reflecting the Light of the heavenly Bodies to 
us (12); and refracting the Sun- beams to our Eye, be- 
fore ĩt ever ſurmounteth our Horizon (13); by which 
means the Day is protracted throughout the whole 
Globe; and the long and diſmal Nights are 
ſhortned in the frigid Zones, and Day ſooner ap- 

| 2 proacheth 
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turned out of the Earth by the Breaches at Weſt Thurrock. 2nd 
Dagenham, near me, although probably no other than Alder, and 


interred many Ages ago in a rotten oazy Mold, were exceedingly 


y 
tough, hard, and ſound at firſt ; but being expoſed to the Air and 
Water, ſoon became ſo rotten as to be crumbled between the Fin- 


gers. See my Obſervations in Philoſ, Tranſatt. No. 3335. 
(12) By Reflecting the Light of the beavenly Bodies to ws, I mean 
that Whiteneſs, - or Lightneſs which is in the Air in Day-rime, 


cauſed by the Rays of Light ſtriking _ the Particles of the Ar- 


moſphere, as well as upon the Clouds above, and the other Ob- 
jefts beneath upon the Earth. To the ſame Cauſe alſo we oe the 
Twilight, viz. to the Sun-beams touching the uppermoſt Par- 
ticles of our Atmoſphere, which they do when the Sun is about 
Eighteen Degrees beneath the Horlzon. And as the Beams reach 
more and more of the Airy Particles, ſo Darkneſs goes off, and 
Day- light comes on, and encreaſeth. For an Exemplification of 


the Experiment may ſerve of tranſmitting a few Rays of the Sun 


through a ſmall Hole into a dark Room: By which means the 
Rays which meet wich Duſt, and other Particles flying in the 


Air are rendered viſible ; or (which amounts to the ſame) thoſe 


ſwimming ſmall Bodies are rendered viſible, by their reflecting 
the Light of the Sun-beams to the Eye, which, without ſuch Re- 
flection would it ſelf be inviſible. . een 

The Azure Colour of the Sky Sir Iſaac Newton attributes to 


Vapours beginning to condenſe, and that are not able to reflect 


the other Colours. V. Optic. I. 2. Par. 3. Prop. 7 


(13): By the Refractive Power of the Air, the Sun, and the 


other heavenly Bodies ſeem higher than really they are, eſpeci- 


ally near the Horizon. What the Refractions amount unto, What 


Variations they have, and what Alterations in time they eauſe, 


may be briefly ſeen in a little Book called, The Artificial Clocks ' 


Makes, Cay, 11. 
a i Although 
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proacheth them; yea the Sun it ſelf riſeth in Ap- 
pearance (when really it is abſent from them) to 
the great Comfort of thoſe forlorn Places (14). 

But patling by all theſe Things with only a bare 
mention, and wholly omitting others that might 
have been named, I ſhall only inſiſt upon the ex- 
cellent Uſe of this noble circumambient an 


— ; 
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Although this inſlective Quality of the Air be a great Incum- 
brance and confuſion of Aſtronomical Obſervations ; —yet it is not 
without ſome conſiderable Benefit to Navigation; and indeed in ſome 
Caſes, the Benefit thereby obtained is much greater, than would be 
the Benefit of having the Ray proceed in an exact ſiraight Line. 
[Then he mentions the Benefit hereof to the Polar Parts of the 
World.] Bur this by the-by; (ſaith he.) The great Advantage 1 
conſider therein, is the firſt Diſcovery of Land upon the Sea; for by 
means hereof, the Tops of Hills and high Lands are raiſed up inta the 
Air, ſo as to be diſcoverable ſeveral Leagues farther off on the Sea; 
than they would be were there no ſuch Refraction, which is of great 
Benefit to Navigators for ſteering their Courſe in the Night, when 
they approach near Land; and likewiſe for directing them in the 
Day:time, much more certainly than the moſt exact Celeſtial Obſerva- 
tions could do by the Help of an uninflected Ray, eſpecially in ſuch 
Places as-they have no Soundings. [Then he propoſes a Method 
to find by theſe: means the Diſtance of Objects at Sea.] V. Dr. 

bote s Poſt, Works. Lect. of Navig. p. 466. W. er Wa, 
(14) Cum Belge in nova Zembla hybernarent, Sol illis apparuit 16 
lieburcitius, quam revera in Horizonte exiſteret, hoc eſt, cum adhuc in- 
ra Horiaontem depreſſus eſſet quatuor circiter gradibus, & quidens 
e ſereno. Varen. ' Geog. c. 19. Pr. 22. e 
[ Theſe Hollanders] found, that the Night in that place ſhort 
leſs than a whole Month; which muſt needs be a very great Comfore. 
o all ſuch Places, as lie very far towards the North — South Poles, 
phere length of Night, and want of ſeeing the Sun, cannot chuſe bus 
be very tedious and irkſome. Hook. Ibid. e ens 

[By means of the Refractions, ] we found the Sun to riſe twenty. 
to remain aboye the 
nty{Minutes (or thereabouts ) longer than it ſhould, Captain 
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14 Of the Winds. Bock L. 
of our Globe, in reſpect of two of its Meteors, the 
Winds, and the Clouds and Rain (13. 


CHAP. II. 

Of the Winds. (*) 

T O paſs by other Conſiderations, whereby [ 
might demonſtrate the Winds to be the infi- 


nite Creator's Work, I ſhall inſiſt only upon their 
great uſefulneſs tothe World. And fo great is * 


» 
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(rs) Arr. in Nubes cogitur; collig ens terram auge 
| ML tum effiuens luc & illue, ventos eſſteit. dem” annuas — 
& calorum facit varietates : idemque & volatus Alitum fuſtinet; & 
fpiritu ductut alit & ſuſtentat ani mantes. Cicer. de Nat, Deor. 1.2 
| (1) Fentus eft aer fluens, is Senecas Definition, Na. Qw. J. 5, 
And as Wind is a Current of the Air, ſo that which excitesor alters 
its Currents may be juſtly ſaid to be the Cauſe of the Windsi 1 Tr 
#quipoiſe of rhe Atmoſphere produceth x Calm ; but if thay Su 
equipoiſe be more or leſs taken off, a Stream of Air, or Wind, i rar 
thereby accordingly produced either ſtronger or weaker, ſwifter o bel 
flower. And divers things there are that may make ſueh Alteratiy# An 
ons in the zquipoiſe or balance of te Atmoſphere, vis. Eruption mo 


of Vapours from Sea or Land; Rarefactions and Coridenfation the 
in one place more than other; the falling of Rain, preſſure of tu I t: 
Clouds, &c. Pliny, 1. 2. c. 45. tells us of a eertain Cavern i for 
Dalmatia, called, Senta, in quem, faith he, degecto levi pant ſud 
mvis tranquillo die, turbini ſimilis emicat procella. But as 1 ſee 
aves it is obſerved, that they often emit Winds more or 188 Sun 


Dr. Conner, taking notice of this matter, ſpecifies-theſe, - Ia rex 
Neopolitano ex immant Cummane Sibylle antro tenuem ventum effi 
entem percepi, The like he obſerved at the Caves at Bai 
and in ſome of the Mines of Germany, and in the large Sol 
Mines of Cracow in Poland. Ubi, faith he, epifices, & 5þſs ft 
dine dominus Andreas Morſtin, Wob, Polonus, mihi aſſeruerun 
quod tanta ali quando Ventorum tempeſtas ex e 
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Uſe, and of ſuch abſolute Neceſſity are they to the 

Salubrity of the 1 that all ide Ward 
would be poiſoned without thoſe Agitations there- 
of. We find how putrid, fætid, and unfit for Re- 
ſpiration, as well as Health and Pleaſure, a 
nating, confined; 2 up Air 18. And, if the who 
Maſs of Air and r was always at Reſt, and 
without Motion, inſtead of refreſhing and anima- 


ting, it would ſuffocate and poiſon all the we : 


mm. ee ent. I 
6 
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odine receſſibus ſurgere alcbat x lebevienc foſſores humi proſterne- 
ry nee non _ * ia ( que ſibi in bac fodina artißces 


exſtruunt ) penitus evertebat. Bern. Connor Diſſert. Med. Phyf. p. 
33. Artie. 3. = 


"And as great Caves, ſo great Lakes ſometimes ſend forth Winds. 
= 0 onde faith the Lucus Leginus doth, Equo dum exoritur fumus, 
wn  1ebes baud dub. creanda eſt, que fit brevi in tempeſiatem ſeviſimem 
6 WW exyneranda. Gaſſend. Vir. Peirisk. I. 5. p. 417. 

1.2 


But the moſt univerſal and conſtant Alterations of the Ballance 
„ of the; Armoſphere are from Heat and Cold. This is manifeſt in 
the General Ir rade-Winds, blowing all the Year between the 
Ay Tropicks' from Eaſt to Weſt + The cauſe of which is doubtleſs the 
ws Sun's daily Progreſs round that part of the Globe, and by his Heat 
rarefying one part of the Air, -whilſt the cooler and heavier. Air 
xr of bebind preſſeth aften So the Sea and Land Breezes in Note 4. 
And'fo in our Climate, the Northerly and Southerly Winds (com- 
monly eſteemed the Cauſes of cold and warm Weather, ) are really 

the Effects of the Cold or Warmth of the Aumoſphere. Of which 
I tave had ſo many Confirmations, that I have no doubt of it. Ag 

for Inſtance, it is not uncommon to ſee a warm Southerly Wind, 

ſuddenly". changed to the North, by the fall of Snow or Hail; to. © 
ſee" che Wind in a Froſty Cold Morning North, and when the, 
Sun hath. well warmed the Earth and Air, to ſee it wheel about 
towards the Southerly Quarters ; and again to turn Northerly: 
r Eafterly. in the cold Evening. It is from hence alſo, that in 
under-ſhowers the Wind and Clouds are oftentimes contrary, 
do one another, ( eſpecially,. if Hail falls, ) the ſultry Weather: 
below directing the Wind one way; and the Cold above the, 
Clouds another Way, I took Notice laſt March the loth 1712, 
Cand divers ſuch like Inſtances 1 have had before and fince, ) 
' | PE that 


16 Of- the Winds. Bock I. 
But the perpetual Commotions it receives from the 
Gales, and Storms, keep it pure and healthful (2). 


Neither are thoſe Ventilations beneficial only to 
the Health, but to the Pleaſure alſo of the Inhabi- 
tants of the Terraqueous Globe; witneſs the Gales 
which fan us in the Heat of Summer, without 
which, even in this our temperate Zone, Men are 
farce able to perform the Labours of their Calling, 

> "if 


ih. 
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that the Morning was Warm, and what Wind ſtirred was Weſt- 
South-Weſt, but the Clouds were Thick and Black, (as generally 
they are when Snow enſues : A little before Noon the Wind 
veered about to North by Weſt, and ſometimes to other Points, the 
Clouds at the ſame time flying ſome North by Weſt, ſome South 
Weſt + About One of the Clock it rained apace, the Clouds flyi 
ſometimes' North-Eaſt, then North, and at laſt both Wind an 
Clouds ſe:led North by Weſt, at which time Sleet fell plentifully, 
and ir grew very Cold. From all which I obſerve, 1. That al- 
though our Region below was warm, the Region of the Clouds 
was Cold, as the black ſnowy Clouds ſhewed. 2. That the ſtruggle 
between the warmth of ours and the cold of the eloudy Region 
ſtopped the airy Currents of both Regions. 3. That the falling 
of the Snow through our warmer Air melted it into Rain at firſt ; 
but that it became Sleer after the ſuperiour Cold had conquered the 
inſeriour Warmth. 4. That, as that Cold prevailed by Degrees 
ſo by Degrees it wheeled about both the Winds and Clouds from 
the Northwards towards the South. - 

Hippocrates, I. 2. De Viel. rat. omnes Ventos vel a nive, glacie, 


vehementi gelu, fluminibus, & c. ſpirare neceſſe judicat. Bartholin. 


de uſu Nivis. c. 1. f | 

(2) Eis well obſerved in my Lord Howard's Yoyage to Conſtantin» 
ple, that at Vienna they have. frequent Winds, which if they ceaſe, 
ong in Summer, the Plague often enſues: So that it is now grown. into 


2 Proverb, that if Auſtria be not windy, it is | ſubje to Contagion. 


* 


Bohun of Wind. p. 213. | 338 
From ſome ſuch Commotions of the Air I imagine it is, that at 


Grand Cairo the Plague immediately ceaſes, as the ſoon as the Nile 


begins to overflow; 2 Mr. Boy! attributes it to nitrous 
0 V 


Corpuſcles. Determ. Nat. of Efiur. Chap. 4. 
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All this is more evident, from the Caiiſe affigned to tnalignane 
epidemical Diſeaſes, particularly the Plague, by my ingenious 
learned Friend, Dr. Mead ; and that is, an hot and moiſt Teni- 
perament of che Air, which is obſerved by Hippocrates, Galen, and 
the general Hiſtories of vom Diſeaſes, to attend thoſe 
Diſtempers. Yid. Mead of Poiſons, Eſſay 5. p- 161. But indeed, 
whether the Cauſe be this, or poiſonous, malignant Exhalations, 
as others think, the Winds are however very ſalutiferous in ſuch 
Cafes, in cooling the Air, arid diſperſing and driving away the 
moiſt or peſtiferous Vapours. | e 
(3) 7ub 8. 170), (called for ſome time after the Ho- Tueſday,) 
was ſo exceſſively hot and ſuffocating, by reaſon there was tio Wind 
ſtirring, chat divers Perſons died, or were in great Danger of 
Death, in their Harveſt - work. Particularly one Who had formerly 
been tay Servant, a healthy, luſty, young Man,, was killed by the 
Heat: And ſeveral Horſes on the Road, dropped down and died, 


- 


In rhe foregoing Notes, having taken Notice of ſome things 
relating to Heat, although it be ſomewhar out of the way, I hops 
the Reader will excuſe me, if I entertain him with ſome Obſer- 
varions I made about the Heat of the Air under the Line, com- 
pared with the Heat of our Bodies. J. Patrick, who, as he is 
very accurate in making Barometrical and Thermometrical Inſtru- 
ments; had the Curioſity for the nicer adjuſting his Thermomes 
ters, to ſend Two abroad under the Care of Two very ſenſible 
ingenious Men, one to the Northern Lat. of 8 ; the other ta 
the Parts under the Æquinoctial: In theſe two different Climates, 
the Places were marked where. the Spirits ſtood at the ſevereſt 
Cold, and greateſt Heat. And according to theſe Obſervations: | 
he e his Thermotneters. With His Standard I compa 
my Standard Thermometer, from all the Degrees of Cold, I could 
make with Sal Armoniack, Sc. to the greateſt Degrees of Heat, 
our "Thermometers would reach to- And with the fame Ther- 
mometer (of mine) I experimented the greateſt Heat of my Body, 
in Zuly 170g. Firſt in an hot Day without Exerciſe, by putting 
the Ball of my Thermometer under my Armpits; and other hotteſt 
Parts of my Body. By whith means the Spirits were raiſed 284 
Tenths of an Inch above rhe * After that, in a much * 
y . 


| cry the Mariner in long Voyages from Eaſt to 
Welt 
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pleaſant Habitation, which would otherwiſe be 


ſcarce habitable. 


Td theſe I might add many other great Covenĩ 


encies of the Winds in various Engines, and various 
Buſineſſes. I might particularly inſiſt upon its 
great Uſe to tranſport Men to the fartheſt diſtant 


Regions of the World, and I might particularly 


ſpeak of the general and coaſting Trade-Winds, the 
Sea, and the Land-Breezes; (4) the one ſerving to 


; the other ſerving to waft him to particular 
1 oe | Places; 


——— 
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Day, and indeed nearly as hot as any Day with us, and after I 


had heated my ſelf with ſtrong Exerciſe too, as much I could well 
bear, I again tried the ſame Experiment, but could not get the 
=_ above 288 Tenths ; which 1 thought an inconſiderable 

ifference, for ſo ſeemingly a very different Heat of my Body. But 
from ſome Experiments i have made (altho* I have unfortunately 
forgotten it) in very cold Weather, I imagine the Heat of an 
healthy Body to be always much the ſame in the warmeſt Parts 


thereof, both in Summer and Winter. Now between thoſe 


Degrees of 284 and 288, the Point of the equatorial Heat falleth, 
From which Obſervation it appears, that there is pretty nearly an 
equal Contemperament of the Warmth of our Bodies, to that of 
the hotteſt Parr of the Atmoſphere inhabited by us. - 

If the Proportion of the Degrees of Heat be deſired from the 
Freezing point, to the Winter, Spring, and Summer Air, the 
Heat of Man's Body, of heated Water, melted Metals, and ſo 
to actual Fire; an Account may be met with of it, by my moſt 


ingenious Friend, the great Sir Iſaac Newton, in Phil. Tranſact. 


Nr. 270. | 

(q) Sea-Breezes-commontly.riſe in the Morning about Mine a Clock, 
Arbe) firſt approach the Shore ſo gently, as if they were afraid 
to come near it. It comes in a fine, ſmall; black Curle upon the 
Water, whereas all the Sea between it, and the Shore (nat yet reached 
by it) i as ſmooth and even as' Glaſs in Compariſon. In half an 
Hour's time after it has reached the Shore, it fans pretty briskly, and 
ſo increaſeth gradually till Twelve a Clock ; then it i commonly 
ſerongeſt, and laſts ſo till Two or Three a very brisk Gale, — After 
Three it begins to die away again, and gradually withdraws its force 
til all is ſpent ; and about Five a Clock it is Iulled aſleep, and 
comes no more till next Morning. | g 


* \ 5 
Places; the one ſerving to carry him into his Har- 
bour, the other to bring him out. © But I ſhould go 
too far to take notice of all Particulars (5). Leaving 
therefore the Winds, I proceed in the next Place 
to the Clouds and Rain, NP 
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Aud as the Sea- Breemes do blow in the Day, and reſt in the Night ; 
ſo on the contrary [the Land Breezes] blow in the Night, and reſt in 
the Day, alternately ſucceeding each other. -— They ſpring up be- 
tween Six and Twelve at Night, and laſt till Six, Eight, or Ten 
in the Morning, Dampier's.Diſc. of Winds, ch. 4. 

(5) One thing more I believe ſome of my Friends will expect 
from me is, that I ſhew the Reſult of comparing my own Obſer- 
vations of the Winds, with others they know I have from Ireland, 
Switzerland, Italy, France, and ſome of our Parts of England. 
But the Obſervations being ſome of them but of one Year, and 
moſt of the reſt of but a few Years, I have not been able to deter- 
mine any great Matters. The chief of what I have obſerved is, 
that the Winds in all theſe places ſeldom agree, but when they 
moſt certainly do ſo, it is commonly when the Winds are ſtron 
and of long continuance in the ſame Quarter : And more I think 
in the Northerly and Eaſterly, than other Points. Alſo a ſtrong 
Wind in one Place, is oftentimes a weak one in another Place, 
or moderate, according as Places have been nearer, or farther 
diſtant. Vid. Phil. Tranſ. Nr. 297, & 321. But to give a good 
and tolerable Account of this or any other of the Weather, ir is 

ececeſſary to have good Hiſtories thereof from all Parts; which, 
ps yet we have but few of, and they imperfect, for Want of 
longer and ſuſficient Obſervations, | 


a ain 
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Of the Clouds and Rain. 


HE Clouds and Rain (1) we ſhall find to be no 7 
4K leſs uſeful Meteors than the laſt mentioned; 
as is manifeſt in the refreſhing pleaſant Shades 
which the Clouds afford, and the fertile Dews and 
Showers which they pour down on the Trees and 


Plants, 


| 
] 
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(1) Clouds and Rain are made of Vapours raiſed from Water, 
or Moiſture only. So that I utterly exclude the Notion of Dry, 
Terrene Exhalations, or Fumes, talked much of by moſt Philoſo- 
wed, Fumes being really no other than the humid Parts of 

% ies 47; Dry. ED 

Theſe Vapours are demonſtratively no other than ſmall Bubbles, 
or Veſiculz detached from the Waters, by the Power of the So- 
lar, or Subterraneous Heat, or both. Of which ſee Book 2. Gap. 8. 
Note 2. And being lighter than the Atmoſphere, are buoyed up 

' thereby, until they become of an equal Weight therewith, in ſome 
of its Regions aloft in the Air, or nearer the Earth; in which 
thoſe Vapours are formed into Clouds, Rain, Snow, Hail, Light- 
ning, Dew, Miſts, and other Meteors. 

In which Work the grand Agent is Cold; which commonly, it 
not always, oecupies the ſuperior Regions of the Air; as is ma- 
nifeſt from thoſe Mountains which exalt their lofty Tops into tlie 
upper and middle Regions, and are always' covered with Snow 
and Ice. 

This Cold, if ir approaches near the Earth, preſently precipi- 
tates the Vapours, either in Dewsz or-if the Vapours more copi- 
ouſly aſcend, and ſoon meet the Cold, they are then condenſed into 
Miſling, or elſe into Showers of ſmall Rain, falling in numerous, 
thick, ſmall Drops: Bur if thoſe Vapours are not only copious, 
but alſo as heavy as our lower Air it ſelf, (by means their Blad- 
ders are thick and fuller of Water,) in this Caſe they become 
viſible, ſwim but a little Height above the Earth, and make what 
we call a Miſt or Fog. But it they are a Degree lighter, ſo as to 
mount higher, bur not any great Height, as alſo meer not with 
Cold enough to condenſe them, nor Wind. to diſfipate them, they 
then form an heavy, thick, dark Sky, laſting oftentimes for ſeveral 
Weeks without either Sun or Rain. And in this Caſe, I have 

| ſcare? 
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Plants, which-would languiſh and die with perpe- 
tual Drought, but are hereby made Verdant and 


Flouriſhing, Gay and Ornamental; ſo that 0 = 


—— — 
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fcares eyer known it to rain, till jt hath been firſt Fair, and then 
Foul. And Mr. Clarke, (an jogenious Clergy-man of Norfolk, who 
in his Life-rime, long before me, took notice of it, and kept a Re- 
piſter of the Weather for ThirtyYears, which his learned Grandſon, 
Dr. Samuel Clarke put into my Hands, he, I ſay) ſaith, he ſcarce 
ever obſerved the Rule to fail in all that time; only he adds, If 
the ind be in ſome of the eafterly Points, But I have obſer ved 
the ſame to happen be the Wind where it will. And from what 
hath been ſaid, the Caſe is eaſily accounted for, viz. whilſt the 
* remain in the ſame State the Weather doth ſo too And 
ſuch Weather is generally attended with moderate Warmth, little 
or no Wind to diſturb the Vapours, and an heavy Atmoſphere to 
ſupport them, the Barometer being commonly high then. But 
when the Cold approacheth, and by condenſing, drives the Va 
into Clouds or Drops, then is way made for the Sun-beams, till 
the ſame Vapours, being by further Condenſation, formed into 
Rain, fall down in Drops. 88 
The Cold's e the Vapours, and conſequently the 
Alteration of ſuch dark Weather 1 have hefore-hand perceived, 
by ſome few ſmall Drops of Rain, Hail, or Snow, now and then 
falling, before any Alteration hath been in the Weather; which L 
take to be from the Cold meeting ſome of the ſtraggling Vapours, 
or the uppermoſt of them, and condenſing them into 2 be · 


fore it arrives unto, and exerts it ſelf upon the main Body of 
Vapours below. 
have more largely than ordinary inſiſted upon this part of the 
Weather, partly, as being ſome what out of the way; but chiefly, 
becanſe it gives light to many other Phænomena of the Weather. 
Particularly we may hence diſcover the Original of Clouds, Rain, 
Hail, and Snow ; chat they are Vapours carried aloft by the Gra- 
vity of the Air, which meeting together ſo as to make a Fog 
above, they thereby form a cloud: 7 the Cold condenſeth them 
into Drops, they then fall in Rain, if the Cold be not intenſe enough 
to freeze them: But if the Cold freezeth them in the Clouds, or 

in their Fall through the Air, they then become Hail, or Snow. 
As to Lightning, and other enkindled Vapours, I need ſay little 
in this Place, and ſhall therefore only obſerve, that they owe alſo 
their Riſe to Vapours; bur ſuch Vapours as are detached from mi- 
neral Juyces, or at leaſt that are mingled with them, and are fired 

by Fermentation. ets: pee: 
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the Pſalmiſt faith, Pſal. 65. 12, 13.) Ihe lttl Hile 
rejoice on every fide, and the Valleys ſhout far , they 
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Another Phenomenon reſolvable from what hath been ſaid is, 
why a cold, is always a wet Summer, viz. becauſe the Nr 
riſing plentifully then, are by the Cold ſoon collected into Rain, 
A remarkable Inſtance of this we had in the Summer of 1708, 
part of which, eſpecially about the Solſtice, was much colder than 
uſually. On June 12. it was ſo cold, that my Thermometer was 
near the point of Hoar Froſt, and in ſome * I heard there 
was an'Hoar Froſt; and during all the cool Weather of that 
Month, we had frequent, and large Rains, ſo that the whole 
Month's Rain amounted to above two Inches Depth, which is a 
large Quantity for Upminſter, even in the wetteſt Months. And 
not only with us at Upminſter, but in other places, particularly at 
Zurich in Switz:rland, they ſeem to have had as unſeaſonable Cold 
and Wet, as we. Fuit hie menſis — preter modum humidus, & 
magno quidem vegetabilibus hominibuſque danino. Multum compu- 
#ruit fænum, &c. complains the induſtrious and learned Dr. J. J. 
Scheuchzer. Of which, and other Particulars I have given a lar- 
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ger Account in Phil. Tranſ. Nr. 321." _ 
In which Tranſafion I have obſerved farther, that about the 


in wh fo 
Equinoxes we (at Upminſter at leaſt) have oftentimes more Rain, m 
than at other Seaſons, © The Reaſon of which is manifeſt from what el 


hath been ſaid, viz. in Spring, when the Earth and Waters are looſed pi 
from the brumal Conſtipations, the Vapours ariſe in great plenty: 
And the like they do in Autumn, when the Summer Heats, that both 77 
diffpated them, and warmed the ſuperior Regions, are abated; eſſ 
and then the Cold of the ſuperior Regions meeting them, condenſeth pa 
them into Showers,more plentiful than at other Seaſons, when either 
the Vapours are fewer, or the Cold chat is to condenſe them is leſs, M. 
ITbe manner how Vapours are | wig xe by che Cold, or re- im 
duced intoDrops, I conceive to be thus: Vapours being, as I ſaid, no aer 
other than inflated Veſiculæ of Water; when they meet with a colder Fer 
Air, than what is contained in them, the contained Air is reduced ali 
into a leſſer Space, and the watery Shell or Caſe rendered thicker | 
by that means, ſo as to become heavier than the Air, by which pa 
they are buoyed up, and conſequently muſt needs fall down. Alſo gre 
many of thoſe thickened Veſicula run into one, and ſo form Drops, wh 
88 ſmaller, according to the Quantity of Vapours collected wh 
together. OT ee „ 
As to the Rain of different places, I have in ſome of our Tranſ- Sor 
al lions aſfigned the Quantities, particularly in the laſt cited Tranſ- mer 
action, I have aſſigned theſe, viz. the Depth of the Rain one ur: pro 
N with of 


; * \ * * 


Chap. III. Of the Clouds and Rain. 2 3 

And, If to theſe Uſes, we ſhould add the Ori- 
gine of Fountains and Rivers, to Vapours a the 
| ins, 
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with another, in Exgliſb Meaſure, if it was to ſtagnate on the Earth, 
would amount unto, at Townley in Lancaſhire 42 + inches; at Up- 
minſter in Efſex 19 4 Inches; at Zurich in Switzerland 32 + Inches; 
at Piſa in Italy 43 + Inches; at Paris in France 19 Inches; and at 
Liſle in Flanders "4 Inches. 85 

It would be endlefs to reckon up the Bloody and other prodigious 
Rains, taken notice of by Hiſtorians, and other Authors, as pra> 
rernatural and ominous Accidents z but, if ſtrictly pried into, will 
be found owing to natural Cauſes, 'Of which, for the Reader's 
Satisfaction, I will give an Inſtance or two. A bloody Rain was 
imagined to have fallen in France, which put the Country People 
into ſo great a fright, that they left their Work in the Fields, and 
in great haſte flew to the neighbouring Houſes, Peiriſe (then in 
the Neighbourhood) ſtrictly enquiring into the Cauſe, found it to 
be only red Drops coming from a ſort of Butter-fly, that flew abour 
in great Numbers at that rime, as he concluded from ſeeing ſuch 
red Drops come from them ; and becauſe theſe Drops were laid, 
Non ſupra edificia, non in deyeæis lapidum ſuperficiebus, uti debuerat 
contingere, fi è calo ſanguine pluiſſet; ſed in ſubcavis potius, ac in 
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16 foraminibus. — Acceſſit, qod parietes iis tingebantur; non qui in 
n, medi is oppidis, ſed qui agrorum vicini erant, neque ſecundum partes 


elatiores, ſed ad mediocrem ſolum altitudine m, quant am volitare Pa- 
2d piliones ſolent. Gaſſend in vit. Peiresk. L. 2. p. 156. 
So Dr. Merrer faith alſo, Pluvia Sanguinis quam certiſſimè conſtat 


4 


th eſe tantum Inſeforum exerementa ; Pluvia Tritici quam ni hil aliud 
u; eſſe quam Hederæ bactiferg grana d Sturnis devorata excretaque com- 
th paranti liquidiſſimè patet. Pinax rerum, & pag. 220. 6's 
er The curious Worm: tells of the raining of Brimſtone, An. 1646 
. Mali 16. Hic Hafnie cum indenti pluvid tota urbs, omneſque ita 
re- inundarentur plate æ, ut greſſus homi num impediret, Sulphureoque odore 
no aerem inficeret, dilapſis allquantulum aquis, quibuſdam in loc is colli- 
ler gere licuit Sulphureum pulverem, cujus portionem ſervo, colore, odore, & 


ced alli verum Sulphur ferentem. Muſ. Worm, L. I. c. 11. Sec. 1. 
Together with the Rain we might take notice of other Meteors, 
particularly Snom; which although an irkſom Gueſt, yer hath its 
great Uſes, if all be true, that the famous T. Bartholin faith of it, 
who wrote a Book de Nivis uſu Medico, In which he ſhews, of 
what great Uſe Snow is in fructifying the Earth, preſerving from 
the Plague, curing Feavers, Cholicks, Head-Achs, Tooth-Achs, 
Sore Eyes, Pleurifies, (for which Ute, he faith his Country-wo- 
men of Denmark keep Snow: water gathered in March,) alſo in 
prolonging Life, (of which - inſtaticeth in the A/pine Inhabitants, 
. ä C4 5 that 
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Rains, as ſome of the moſt eminent modern Phi- 
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that live to a great Age,) and preſerving dead Bodies; Inſtances 
of which he gives in Perſons buried under the Snow in paſſing 
the Alpes, which are found uncorrupted in the Summer, when the 
Snow is melted, which ſad ſpectacle he himſelf was an Eye · wit: 


neſs of. And at Spitzberge in Greenland, dead Bodies remain en- 


tire and uncorrupted for Thirty Years. And laſtly, concerning ſueh 
as are ſo preſery'd when ſlain, he faith they remain in the ſame 
Poſture and Figure. Of which he gives this odd Example, Yiſum 
id extra urbem noſtram [Haſniam] quam, 1 1. Feb, 1659. oppugnantes 
hoſes repellerentur, magnaque ſtrage occumberent; ai mM 
iratum vultum Rendebans alii oculos elatos, alii ore diducte ringen- 
tes, alii brachiis extenſis gladium minari, ali alio fitu proſtrati a- 
cebant, Barthol, del uſu Niv. c. 12 5 
But although Snow be attended with the Effects here named, 
and others ſpecified by the learned Bari holin; yet this is not to 
be attributed to any peculiar Virtue in the Snow, but ſome other 
Cauſe. Thus when it is ſaid to fruftify the Earth, it doth ſo by 
guarding the Corn, and other Vegetables againſt che intenſer Cold 
of the Air, eſpecially the cold piercing Winds; which the Huſ- 
bandmen obſerye'to be the 24 injurious to their Corn, of all 
Weathers. So for Conſerving Dead Bodies, it doth it by conſtipa- 
ting ſuch Bodies, and preventing all ſuch Fermentations, or internal 
Conflicts of their Particles, as would produce Corruption. 
Such an Example is ſaid to have happened ſome Years ago 
at Paris, in digging in a Cellar for ſuppoſed hidden T reaſure ; 
in which after digging ſome Hours, the Maid going to call her 
Maſter, found them all in their digging Poſtures, but dead. This 
being noiſed abroad, brought in, not only the People, but Ma- 
giſtrates alſo, who found them according ; He qui ligone terram 
effoderat, & ſocius qui pal effoſſam terran removerat, ambo pedibus 
ſtabant quaſs ſuo quiſque operi affixus incubuiſſet, uxor uni us quaſi ab 
opere defeſſa in ſcamno, ſollicito quodam vultu, ſedebat, inclinato in 
palmam maniis geni bus innitentis capite ; puerulus laxatis bracc is in 
margine excavate fovee defiltis in terram oculis alvum exonerabat ; 
omnes in naturali ſitu, carneæ tanquam ſtatue rigidi, apertis oculis 
& vultu vitam quaſs reſpirante, exanimes flabant. Dr. Bern. Con- 
nor, Diſſert. Med. Phyſ. p. 11. * 
The Doctor attributes all this to Cold; but I ſcarce think there 
could be Cold enough to do all this at Pars, and in a Cellar 
too. But his following Stories are not improbable, of Men and 
Cattle killed with. Cold, that remain in the very ſame Poſture 
in which they died; of which he gives this Inſtance from 2 
a De | | | Spaniſh 
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loſaphers 2 have done, we ſhould have another In- 
ſtance of the great Uſe and Benefit of that Meteor. 
And now, if we reflect upon this neceſſary Ap- 
pendage of the Terraqueous Globe, the Armoſphere ; 
and conſiger the abſolute Neceſſity thereof to ma- 
ny Uſes bf our Globe, and its great Convenience 
to the whole: And in a Word, that it anſwereth 
all the Ends and Purpoſes that we can ſuppoſe there 
can be for ſuch an Appendage: Who can but own 
this to be the Contrivance, the Work of the great 
Creator? Who would ever ſay or imagine ſuch a 
Body, fo different from the Globe it ſerves, could 
be made by Chance, or be adapted ſo exactly to 
all thoſe fore-mentioned grand Ends, by any other 
Efficient, than by the Power and Wiſdom of the 
infinite GOD! Who would not rather, from ſo no- 
ble a Work, readily acknowledge the Workman, 
(3) and as eaſily conclude the Atmoſphere to — 
, ee e made 
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Spaniſh Captain, that happened two Years before, of a Soldier 
chat happened unluckily to ſtraggle from his Company that were 
forraging, and was killed with the Cold, bur was thought tg 
have fallen into the Enemies Hands. Bur ſoon after their return 
ro their Quarters, they ſaw their Comrade returning fitting on 
Horſeback, and coming to congratulate him, found him dead, and 
that he had been brqught thither in the ſame Poſture on Horſeback, 
notwithſtanding the jolting of the Horſe. 1bid. p. 1 2 

(2) Of this Opinion was my late moſt ingenious and learned 
Friend, Mr. Ray, wholy Reaſons ſee in his Phyſico Theolog. Diſs 
courſes, Diſc. 2. p. 90, &c. So alſo my no leſs learned and in- 
genious Friends Dr. Halley, and the late Dr. Hook, many of the 
trench Vertuoſo's alſo, and divers other very conſiderable Men be- 
fore them, too many to be ſpecified here. 3 

(3) An Polycltum quidem ad mirabimur propter partium Sta- 
tua convenientiam ac proportionem? Naturam autem non modo non 
laudabimus, ſed omni etiam arte pri vabimus, que partium proportio- 
nem non ſolum extrinſecus more Statuariorum, ſed in profundo eti am 
ſervavit? Nonne & Polycletus ipſe Natura eſt imitator, in quibus 
ſaltem eam potuit imitari ? Potuit autem in ſolis externu partibus 
in quibus artem conſideravit. With much more to the like pur- 
poſe, Galen. de Uſ. Part. I. 17. c. 1. 
5. | „„ „„ (1) It 
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made by GOD, as an Inſtrument wronght by its 
Power, any Pneumatick Engine, to be contrived 
and made by Man ! | e 


CHAP. IV. 
Of Light. 


+ & HUS much for the firſt Thing miniſtering to 
the Terraqueous Globe, the Atmoſphere, and 
its Meteors; the next Appendage is Light. (1) 
Concerning which, I have in another part of this 
Survey (2) ſhewed, what admirable Contrivances 
the infinitely wiſe Creator hath for the affording 
this noble, glorious, and comfortable Benefit to 
other Globes, as well as ours; the Proviſion he hath 
made by Moons, as well as by the Sun, for the Com- 
munication of it. | 5 
An 


(1) It is not worth while to enumerate the Opinions of the 
Ariſtoteli ans, Carteſians, and others about the Nature of Light; 
Ariſtotle making it a Quality; Cartes a Pulſion, or Motion of the 


Globules of the ſecond Element. Vid. cartes Princip. p. 3. & 55, Ce. 


But with the Moderns, I take Light to conſiſt of material Parti- 
cles, propagated from the Sun, and other luminous Bod ies, not 
inſtantaneouſly, but in time, according to the Notes following in 
this Chapter. But not to inſiſt upon other Arguments for the 
Proof of it, our noble Founder hath proved the Materiality of 
Light and Heat, from actual Experiments on Silver, Copper, Tin, 
Lead, Spelter, Iron, Tutenag, and other Bodies, expoſed (both 
naked, and cloſely ſhut up) to the Fire: All which were conſtant- 
ly found to receive an Increment of Weight. I wiſh he could have 
met with a favourable Seaſon, to have tried his Experiments with 
the Sun-beams- as he intended. Vid. Boyl. Exp. to make Fire and 
Flame ponderable. | * 
(2) In my Survey of the Heavens, not yet Publiſhed. 


(3) Gen 
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And now let us briefly conſider the great Ne- 
ceſſity and Uſe thereof to all our Animal World. 
And this we ſhall find to be little leſs than the ve- 
ry Life and Pleaſure of all thoſe Creatures. For 
what Benefit would Life be of, what Pleaſure, what - 
Comfort would it be for us to live in perpetual 
Darkneſs? How could we provide our ſelves with 
Food and Neceſſaries? How could we go about the 
leaſt Buſineſs, correſpond with one another, or be 
of any Uſe in the World, or any Creatures be the 
ſame to us, without Light, and thoſe admirable Or- 
gans of the Body, which the great Creator hath 
adapted to the Perception of that great Benefit. 

But now by the help of this admirable, this firſt- 

made, (3) becauſe moſt neceſlary, Creature of God, 
by this, I fay, all the Animal World is enabled to 
go here and there, as their occaſions call; they can 
tranſact their Buſineſs by Day, and refreſh and re- 
cruit themſelves by Night, with Reſt, and Sleep. 
They can with Admiration and Pleaſure, behold 
the glorious Works of God; they can view the 
Glories of the Heavens, and ſee the Beauties of the 
flowry Fields, the gay Attire of the feathered 
Tribe, the exquifite Garniture of many Quadru- 
peds, Inſects, and other Creatures; they can take 
in the delightſome Landſkips of divers Countries, 
and Places; they can with admirat ion ſee the great 
Creator's wonderful Art and Contrivance in the 
Parts of Animals and Vegetables: And in a word 
behold the Harmony of this lower World, and o 
the Globes above; and ſurvey the exquiſite Work- 
manſhip in every Creature, 
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38 OF Light. Book I. 
- To all which I might add the Improvements, 
which the Sagacity of Men hath made of this noble 
Creature of God, by the Refractions and Reflections 
of Glaſſes. But it would be endleſs to enumerate 
all it's particular Uſes and Benefits to our World. 
But before I leave this Point, there-are-two things 
concerning Light, whacl: will deſerve an eſ Decal 
Remark; and that is, it's ſwift and almoſt inſtanta- 
neous Motion; and it's vaſt Extenſion. 

1. It is a very great Act of the Providence of 
God, that ſo great a Benefit as Light is, is not long 
in its Paſſage from Place to Place. For was the 
Motion thereof no ſwifter than the Motion of the 
ſwifteſt Bodies on Earth, ſuch as of a Bullet out of 
a great Gun, or even of a Sound (4) (which 1s the 
ſwifteſt Motion we have next Light) in this Caſe 
Light would take up in it's Progreſs from the Sun 
to us, above thirty two Years, at the Rate of the 
firſt, and above ſeventeen Years, at the Rate of the 
latter. Pn Fes 
EY The 
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(4) It may not be ungrateful to the Curious to take Notige of 
the Velocity of theſe two Things. 
According to the Obſervations of Merſennus, 2 Bullet ſhot out 
of a great Gun, flies 92 Fathoms in a Second of Time, [Ba- 

| lift I which is equal to 5894 Feet Engliſh; and accord- 
ing to the Computation of Mr. Huygens, it would be 25 Years 
in paſſing from the Earth to the Sun. But according to my own 
Oblervations made with one of Her Majeſty's Sakers, and a very 
accurate Pendulum-Chronometer, a Bullet, at it's firſt Diſcharge, 
flies 510 Yards in five Half-ſeconds, which is a Mile in a little 
above 17 Half-ſeconds. And allowing the Sun's Diſtance, as in 
the next Note, 2 Bullet would be 32% Years in flying with its 
utmoſt Velocity to the Sun. | OE TUG 

As to the Velocity of Sound, ſee Book 4. Chap. 3. Note 28. ac- 
cording to which rate there mentioned, Hh would be near 


174 Years in flying as far as from the Earth to the Sun. Confer 
here the Experiments of the Agad. del Ciment, p. 140, . 


(5) Mr. 


© © © a kat fan Ms Jand 6 fond 


* 
? 


| * 
Chap. V. Of Light. 29 
The Inconveniencies of which would be, it's 
Energy and Vigour would be greatly cooled and 
abatedz it's Rays would be leſs penetrant ; and 
Darkneſs would with greater Difhculty and much 
ſuggiſhneſs, be diſſipated, eſpecially by the fainter 
Lights of our ſublunary luminous Bodies. But 
ing with ſuch prodigious Velocity, with nearly 


the inſtantaneous Swiftneſs of above two Hundred 


and ſixty Thouſand Engliſh Miles in one Second 


| of Time, (5) or (which is the ſame thing) being but 


about ſeven or Eight Minutes of an Hour in _— 


n 


(5) Mr. Romer's ingenious Hypotheſis about the Velocity of 
Light, hath been eſtabliſhed by the Royal Academy, and in the 
Obſervatory for eight Years, as our Phil. Tranſ. No. 136. obſerve 
ſrom the Journ. des Scavans our moſt eminent Aſtronomers alſo 
in England admit it: But Dr. Hook thinks with Monſieur Cartes, 
the Motion of Light inſtantaneous, Hook Poſt. Works, pag. 77. And 
this he endeavours to explain, pag. 130, &c. Z 

What Mr. Romer's Hypotheſis is, may be ſeen in the Phil. 
Tranſat. before-cited : As alſo in the before-mentioned Sir Iſaae 
Newton's Opticks : Light is propagated from luminous Bodies in time, 
aud ſpends about ſeven or eight Minutes of an Hour in paſſing from 
the Sun to the Earth. This was firſt obſerved by Romer, and then 
by others, by means of the Eclipſes of the Satellites of Jupiter. For 
theſe Eclipſes, when the Earth # between the Sun and Jupiter, ha 
pen about ſeven or eight Minutes ſooner than they ought to do by the 
Tables; and when the Earth is beyond the O, they happen abous 
ſeven or eight Minutes later than they ought to do : The reaſon being, 
that the Light of the Satellites hath farther to go in the latter Caſe 
than in the former, by the Diameter of the Earth's Orbit. Newt. 
Opt. L. 2. Part. 3. Prop. II. 

Now, foraſmuch as the Diſtance between the O and O, is ac- 
cording to ſome 10000 Diameters of the Earth, according to o- 
chers 20000; but according to our moſt ingenious Savilian Pro- 
feſſor, Dr. Halley, the middle between them, 1 f000, which (ac- 
cording to Note 1. J. 2. c. 2.) makes 119032125 Miles; there- 
fore at the Rate of 71 Minutes, or 450 Seconds in paſling from 
the ©, Light will be found to fly 264516 Miles in one Second ; 
which is vaſtly more than, what Dr. Hook (no doubt by ſome Mi- 
ſtake) hath it in his Poſth. Works before · eited. | 


(6) Dr. 
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from the Sun to us, therefore with all fecurity and 
ſpeed, we receive the kindly Effects and Influences 
of that noble and uſeful Creature of God, 
2. Another thing of great conſideration about 
Eight is, it's vaſt Expanſion, it's almoſt incompre- 
henſible, and inconceivable Extenſion, which as a 
late ingenious Author (6) faith, © Is as boundleſs 
© and unlimited as the Univerſe it ſelf, or the Ex- 

„ panſum of all material Beings : The vaſtneſs of 
« which is ſo great, that it exceeds theComprehen- 
% ſions of Man's Underſtanding. Inſomuch that 
* very many have aſſerted it abſolutely Infinite, 
“ and without any Limits or Bounds. 

And that this noble Creature of God is of this 
Extent, (7) is manifeſt from our ſeeing ſome of the 
fartheſt diſtant Objects, the heavenly Bodies, ſome 
with our naked Eye, ſome with the help of Optical 

| | ru- 
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(6) Dr. Hook Poſt, Works. Lect of Light. pag 76. 

(7) For the proof of this vaſt Extent of Light, I ſhall take the 
Computation ot the ſame great Man, pag. 77. If, faith he, we 
conſider firſt the vaſt Diſtance between us and the Sun, which from 
the beſt and lateſt Obſervations in Aſtronomy, is judyed to be about 
Io000 Diameters of the Earth, each of which is about 7925 Engliſh 
Miles ; therefore, the Sun's diſtance is 7925c000 Miles; and if we 
conſider that according to the Obſervation, which I publiſhed to prove 
the Motion of the Earth, [which were Obſervations of the Parallax 
of ſome of the fixt Stars in the Head of Draco, made in 1669 

the whole Diameter of this Orb. viz. 20000, made the Subtenſe but of 
one Minute to one of the fixt Stars, which cannot therefore be leſs 
diſtant than 3438 Diameters of this Great Orb, and conſequently 
68760000 Diameters of the Earth And if this Star be one of the 
neareſt, and that the Stars that are of one Degree leſſer in Magnitude 

(1 mean not of the Second Magnitude, becauſe there may be many De- 
grees between the Firſt and Second) be as much fart her; and another 

ort yet ſmaller be three times as far; and 'a fourth four times as 
Far, and ſo onward, puſſibly to ſome 100 Degrees of Magnitude, ſuch 
as may be diſcovered by longer and longer Teleſcopes, that they may 
be 100 times as far; then certainly this material Expanſion, a part 
of which we are, muſt be ſo great, that "twill infinitely exceed our 
allem Conception to imagine. Now, by what I laſt mentioned, it is 
| evident 
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Inſtruments, and others in all probability farther 
and farther, with better and better Inſtruments: 
And had we Inſtruments of Power, equivalent to 
the Extent of Light, the luminous Bodies of the ut- 
moſt Parts of the Univerſe, would for the ſame 
Reaſon be viſible too. | 

Now as Light 1s of po Uſe to impower us 
ſee Objects at all, ſo the Extenſion thereof is no 
leſs uſeful to enable us to ſee Objects afar off. By 
which means we are afforded a Ken of thoſe many 
glorious. Works of the infinite Creator, viſible in 
the Heavens, and can improve them to ſome of 
the nobleſt Sciences, and moſt excellent Uſes of 
bur own Globe. 


wvident, that Light extends it ſelf to the utmoſt imaginable Parts, and 
the help of Teleſcopes, we collect the Rays, and make them ſenſible 
the Eye, which are emitted from ſome of the almoſt inconceivably 
emote Objects, &. Nor is it only the great Body of the Sun, or 
he vaſt Bodies of the fit Stars, that are thus able to diſperſe their 
Light through the vaſt Expanſum of the Univerſe ; but the ſmalleſt 
park of a lucid Body muſt do the very ſame thing, even the ſmalleſt 
lobule ſtruck from a Steel by a Flint, &c. _=_ 
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7 ne lf thing ſubſervient to our Globe, that I 
ly ; ſhall take notice of, is Gravity (I), or that 
— endency which Bodies have to the Center of the 
be. Harth. 6 5 It 
1 " 


(1) According to the Principles of the Newtonian (the moſt ra- 
onal of any) Philoſophy, the Cauſe of Gravity, is that univerſal 
aw of Matter, imprinted on it at it's Creation by the infinite 
reator, namely Attraction: Which is congenial with all the Mat- 

8 | ter 
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II by the kind Reception of this, I have Encou- 


ragement to publiſh my Survey of the Heavens, 1 
ſhall ſhew of what abfolute Neceſſity, and —_—_ 
| noble 
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ter in the Univerſe; to Bodies Simple and Compound, Solid and 
Fluid, in the Heavens and the Earth; to the largeſt Globes, and 
even to the minuteſt, component Particles of Bodies. Theſe all 
attract one another in proportion to the quantity of their Matter, 
and to the Square of their Diſtances. Which Attraction, or Ten- 
dency, (particularly of the leſſer Bodies to that greater, and moſt 
prevalent Attracter the Earth) is called their Gravity, B 

This Attraction, or Gravity, as its Force is in a certain pro- 
portion, ſo makes the Deſcent of Bodies to be at a certain rate. 
And was it not for the Reſiſtance of the Medium, all Bodies 
would deſcend to the Earth at the ſame rate ; the lighteſt Down 
as ſwiftly as the heavieſt Mineral: As is manifeſt in the Air-Pump, 
in which the lighteſt Feather, Duſt, &c. and a piece of Lead, drop 
down ſeemingly in the ſame Time, from the Top to the Bottom 
of 2 tall exhauſted Receiver, 

The rate of the Deſcent of heavy Bodies, according to Galli- 
tho, Mr. Huygens, and Dr. Halley (after them) is 16 Feet 1 Inch 
in one 2 Time; and in more Seconds, 4s the Squares of 
thoſe Times. Bur in ſome accurate Experiments made in St. Pauls 
Dom e, June 9. 1710, at the Height of. 220 Feet, the Deſcent was 
ſcarcely 14 Feet in the firſt Second. The Experiments were made 
in the Preſence of fome very conſiderable . of the Royal 
Society, by Mr, Hqwksbee, their ator, . with glaſs hollow 
Balls, ſome empty, ſome filled with Quick-filver, the Barometer 
at 29,7, the Thermometer 6o Degrees above Freezing. The 
Weight of the Balls, their Diaineters, and Time of the Deſcent is 
in this Table. 


* 


[Bills d with F. — — 
Weight. Diameter. | Time. ge Lameter. | Time. | 
(Grains. [Tenth Inch Seconds. (Grains. Inch j Tenth Seconds. 
| $08 8 8 i 

293 8 8 les | 6423216 
0-366 | 8 38 599 [3 | 8 | 16 
1747 qo. 8 more 515 [s nearly | 16% 

808 . 8 483 | 5 nearly 19 

784 7: | 8 more 641 | 5s 1 3 16. 
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noble Contrivance this is of keeping the ſeveral 
Globes of the Univerſe from ſhattering to pieces, 
as they evidently muſt do in a little time by their 
ſwift Rotation round their own Axes (2). The 
Terraqueous Globe particularly, which cies 
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The reaſon why the heavy, full, Balls fell in half the time of the 
hollow ones, was the Reſiſtance of the Air. Which Reſiſtancs is 
very ingeniouſly and accurately aſſigned by Dr. Wallis, in Philoſ. 
Tranſ. N. 186. And the cauſe of the Reſiſtance of all Fluids, (as 
Sir Iſaac Newton, Opt. Q 20.) is partly from the Friction of the 
parts of the Fluid, partly from the Inertia thereof. The Reſiſtance 
a ſpherical Body meets with from Friction, is as the right Angle 
under the Diameter, and the Velocity of the moving Body: And 
the Reſiſtance from the Vis Inertia, is as the Square of that Product. 

For a farther account of the Properties and Proportions, & c. 
of Gravity in the fall or projection of Bodies, I ſhall refer to 
the larger Accounts of Gallilaus, Torricellius, Huygens, Sir Iſaac 
Newton, &c. or to the ſhorter Accounts of Dr. Halley, in Philoſ. 
Tranſ. abridged by Mr. Lowthorp, Vol. I. p. 561. or of Dr. Clarke 
in his Notes on Rohan/t, Pl-yſ. p. 2.c. 28. F. 13, 16. And for the 
Reſiſtance of Fluids, I refer ro Dr. Wallis before cited, and the 
Act. Erudit. Lipſ. May 1693. where there is a way to find the 
Force of Mediums upon Bodies of different Figures. 

(2) That the heavenly Bodies move round their own Axes is, 
beyond all doubt, manifeſt to our Eye, in ſome of them, from the 
Spots viſible on them. The Spots on the Sun ( eaſily viſible with 
an ordinary Glaſs) do manifeſt him to revolve round his own 
Axis in about 25 4 Days. The Spots on J and & prove thoſe 
two Planets to revolve alſo from Eaſt ro Weſt, as Dr. Hook diſcovered 
in 1664, and 166 5. And 2 alſo (although near the ftrong Rays 
of the Sun) hath, from ſome Spots, been diſcovered by Mr. Caftini, 
in 1666, and 1667, to have a manifeſt Rotation. V. Lowth. Abridg. 
Vol. I. p. 382, and 423, 425. And ſuch Uniformity hath God 
obſerved in the Works of Nature, that what is obſervable in one, 
is generally to be found in all others of the ſame kind. So that 
ſince *rismanifeſt the Sun and three of his Planets whirl round, ir 
is very reaſonable to conclude all the reſt do ſo too, yea, every Globe 
of the Univerſe. | 


v (3) The 
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volves at the rate of above 1000 Miles an Hour (3), 
would by the centrifugal force of that Motion, be 
ſoon diſſipated, and ſpirtled into the ciroumambi- 
ent Space, was it not kept together by this noble 
Contrivance of the Creator, this natural inherent 
Power; namely, the Power of Attraction, or 
Gravity. 1 £55 

And as by this Power our Globe is defended a- 
gainſt Diſſipation, ſo all its parts are kept in their 
Proper place and order. All material things do na- 
turally gravitate thereto, and unite themſelves there. 
with, and ſo preſerve its Bulk intire (4). And the 
fleeting Waters, the moſt unruly of all its Parts, 
do by this means keep their conſtant æquipoiſe in 
the Globe (5), and remain in that place which, the 
Pſalmiſt ſaith, God had founded for them, a * 
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(3) The Earth's Circumference being 24930 Miles, (according ( 
to Book II. Chap. 2. Note I.) if we divide that into 24 Hours, we is « 
ſhall find the Motion of the Earth to be nearly 1039 Miles in an A. 
Hour. Which, by the bye, is a far more reaſonable and leſs rapid ¶ rati 
Rate, than that of the Sun would be, it we ſuppoſe the Earth to x. | 
tand till, and the Sun to move round the Earth. For according to Ml &c. 

the Proportions in Note 5, of the preceding Chapter, the Circum- Wl Soc;, 
ference of the Magnus Orbis is 748201929 Engliſh Miles, which 
divided by 24 Hours, gives 31175080 Miles in an Hour. But what ¶ and 
is this tothe Rapidity of the fixt Stars, if we ſuppoſe them, not the Qua 
Earth, to move? Which is a good Argument for the Earth's Motion, MW hath 
(4) Nihil majus, quam quod ita ftabilis eſs Mundus, atque ita whic 
cohæret ad permanendum, ut nihil ne excogitari quidem poſſit aptius N pag. 
Omnes enim partes ejus undique medium locum capeſſentes nituntu three 
equaliter: maxime autem corpora inter ſe juncta permanent, cunWWin 
quod am quaſs vinculo circumdata colligantur : quod facit ea natur Wand x 
qu per omnem mundum omnia mente, & rat ione conficiens, fund: ¶ Obſe 
tur, & ad medium rapit, & convertit extrema. Cicer, de Nat that 

Deor. I. 2. : = 

(5) Eadem ratione Mare, cum ſupra terram ſit, medium tamen 
terre licum expetens, conglobatur undique æqualitèr, neque redundat 
unquam, neque effunditur. Id paulo poſt, | 


(6) That , 
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had fer, which tbey might not paſs, that they turn not 
again to cover the Earth, Pſal. 104. 8, 9. So, that 
even in a natural way, by virtue of this excellent 
Contrivance of the Crratge, = — of the 
Pſalmiſt is perpetually e 89. 9. Thou 
ruleſt the raging of the Sea; when the Waves thereof 
ariſe, thou ſtilleſt them. | 
To theſe, and an Hundred other uſes of Gravity 
that I might have named, I ſhall only juſt mention 
another thing owing to it, and that is Levity (o), 
that whereby, what we call light Bodies fwim; 
a thing no leſs uſetul tothe World than its oppoſite, 
Gravity, is in many reſpects, to divers Tribes of 
Animals, but particularly ſerviceable to the raiſing 
up of V (7), and to their conveyance about 
t World. | 2 


— 


(6) That there is no ſuch thing as poſitive Levity, but that Levity 
is only a leſſer Gravity, is abundantly manifeſted by the acute, Seig. 
Alph. Borelli de Mot. Nat. a Grav. pend. cap. 4. See alſo the Anno» 
cations of the learned and ingenious Dr. Clark on Rohaulti Phyſ. p. 
1. c. 16. Not 3. Alſo the Exper. of the Acad. del cimento p. 118, 
&c. Dr. Vallis s Diſ. of Gravity and Gravitation before the Royal 
Society, Nov. 12. 1674. p. 28, &c. 


(7) I have before in Note 1. Chap. 3. ſhewn what Yapours are, 


and how they are raiſed. That which I ſhall here note is their 
Quantity. Concerning which the before commended, Dr. Halley 
hath given us ſome curious Experiments in our Phil. Tranſact. 
which may be met with together in Mr. Lowthorp's Abridg. Vol. II. 
pag. 108, and 126. Mr. Sedileau alſo at Paris obſerved it for near: 
three Years. By all their Obſervations it appears, that in the 
Winter Months the Evaporationsare leaſt, and greateſt in Summer, 
and moſt of all in windy Weather. And by Monſieur Sedileau's 
Obſervations ir appears, that what is raiſed in Vapours, exceeds 
that which falleth in Rain, In the Seven laſt Months of the Year: 
1688, the Evaporations amounted to 22 Inches 5 Lines; but the 
Rain only to 11 Inches 6 - Lines: In 1689, the Evaporations were 
32 Inches 10 Lines; but the Rain 18 Inches 1 Line: In 1690, 
the Evaporations 30 Inches 11 Lines; the Rain 21 Inches 4 of 2 
Line. Vid. em. de Math. Phyſ. 8 1692. pag. 25: 0 
: 2 
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And now from this tranſient View of no other 
than the Out- works, than the bare Appendages of 
the Terraqueous Globe, we have ſo manifeſt a Sam- 
ple of the Wiſdom, Power, and Goodneſs of the 
infinite Creator, that it is eaſy to imagine the whole 
Fabrick is of a piece, the Work of at leaſt a skilful 
Artiſt. A Man that ſhould meet with a Palace (8), 
beſet with pleaſant Gardens, adorned with ſtately 
Avenues, furniſhed with well; contrived Aquæducts, $ 
Caſcades, and all other Appendages, conducing to — 
Convenience or Pleaſure, would eaſily imagine, 
that proportionable Architecture, and Magnificence 
were within : But we ſhould conclude the Man was 
out of his Wits, that ſhould aſſert and plead that 
all was the Work of Chance, or other than of ſome 0 
wiſe and skilful Hand. And ſo when we furvey 
the bare Out-works of this our Globe, when we ſee 
ſo vaſt a Body, accouter'd with ſo noble a Furni- 
ture of Air, Light, and Gravity; with every thing, 
in ſhort, that 1s neceſſary to the Preſervation and 
Security of the Globe it ſelf, or that conduceth to 
the Life, Health, and Happineſs, to the Propagati- 
on, and Increaſe of all the N N variety of 
Creatures the Globe is ſtocked with; when we ſee 
nothing wanting, nothing redundant, or frivolous, 
nothing botching, or ill- made, but that every thing, 


even 
If it be demanded, what becomes of the overplus of Exhalations 
that deſcend not in Rain ? I anſwer; They are partly tumbled 
down and ſpent by the Winds, and partly deſcend in Dews, which 
amount to a greater quantity than is commonly imagined. Dr. Halley 
found the deſcent of Vapours in Dews ſo prodigious at St. Helena, 
that he makes no doubt to attribute the origine of Fountains there 
to. And I my ſelf have ſeen in a Still cool Evening, large thick 
Clouds hanging without any Motion in the Air, which in two or 
three Hours time have been melted down by Degrees, by the cold cultore 
= the Evening, ſo that not any the leaſt remains have been of them poem 
18) See Book 11, Chap. 3. Note 3. OL, iger 
Hy | (1) Lat 


Fenera 


Pecud 
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eveninthe very Appendages alone, exactly anſwer- 
eth all its Ends, and Occaſions: What elſe can 
be concluded, but that all was made with manifeſt 
Deſign, and that all the whole Structure is the Work 
of ſome intelligent Being; ſome Artiſt, of Power 
and Skill equivalent to ſuch a Work > 


. 


* 
* 


BOOK U. 


Of the Terraqueous Globe it ſelf „ in 


; general. | 


N-the foregoing Book having diſpatch'd the- 
Out-works, let us take a Survey of the Princi- 
pal Fabrick, vis. the Terraqueous Globe it felt. 

a moſt ſtupendous Work in every particular of it, 

which doth no leſs aggrandize it's Maker (1), than 


| every 


n 
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(1) Licet———oculis quodammodo contemplari pulchritudinem earum 
— rerum, quas divina providentia dicimus conſtitut as. Ac principo Terra 
| uni verſa cernatur, locata in media mundi ſede, ſolida, & globoſa 
" WW >e/tita floribus, berbis, arbori bus, frugibus. Quorum omnium incredi- 
led WH 2/1 multi tudo, inſatiabili varietate diſtinguitur. Adde huc Fontium 
gelidas perennitates, liquores perlucidos Amnium, Riparum veſtitus 
viridiſſi mos, Speluncarum concavas altitudines, Saxorum aſperitates, 
Impendentium Montium altitudines, immenſitateſque Camporum adde 
etiam recondit aa Aurivena; Que verb, & quam varia 
Lenera Beſtiarum ? —— Qui volucrum lapſus, atque cantus? Qui 
Pecudum paſtus ?—— Quid de Hominem genere dicam ? Qui quaſe 
cultores terre conſtituti, &c. — . fi, ut ani mis, fic aculis videre 
pofſemus, nemo cunltam intuens terram, de divinũ ratione dubitaret. 
Cicer. de Nat. deor, I. 2. 
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38 Of the Terrayueous Globe, &c. Book II. 
every curious compleat Work doth its Workman. 
Let us caſt our Eyes here and there, let us ranſack 
all the Globe, let us with the r accuracy in- 
ſpect every part thereof, ſearch out the inmoſt Se- 
crets of any of the Creatures; let us examine them 
with all our Gauges, meaſure them with our niceſt 


Rules, pry into them with our Microſcopes, and þ 
moſt exquiſite Inſtruments (O, ſtill we find them to | 
bear teſtimony to their infinite Workman z and that a 
they exceed all humane Skill ſo far, as that the 2 
moſt exquiſite Copies and Imitations of the beſt Ar- ol 


tilts, are no other than rude bungling Pieces to them. 
And ſo far are we from being able to eſpy any de- 
fect or fault in them, that the better we know them, — 
the more we admire them; and the father we ſee 
into them, the more exquiſite we find them to be. 
And for a Demonſtration of this; I ſhall, 
I. Take a general Proſpect of the Terraqueous 
Globe. 
II. Survey its Particulars. 5 
I. The things which will fall under a general Pro- 
ſpect of the Globe, will be its Figure, Bulk, Motion, 
Place, Diſtribution into Earth and Waters, and the 
great Variety of all things upon it, and in it. 


CHAP. 
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(Y cannot here omit the Obſervations that have been made in theſe 
later Times, ſince we have had the Uſe and Improvement of the Mieroſ- 
cope, concerning the great difference, which by the help of that, doth 
appear betwixt Natural and Artificial Things. Whatever is Natural, 
doth by that appear adorned with all imaginable Elegance and Beau- 
ty — -Whereas the moſ? curious Works of Art, j ſharpeſt fineſt 
Needle, doth appear as a blunt rough Bar of Iron, coming from the 
Furnace or the Forge. The moſt accurate Engravings or Emboſsments 
ſeem ſuch rude, bungling, deformed Works, as if they had been done 
with 4 Mattoch, or a Trowel. So vaſt a difference is there  betwixt 
the Skill of Nature, and the Rudeneſs and Imperfection of Art. Bp. 
Wilk. Nat. Rel. L. 1. Ch. 6. 5 . 


/ (1) Although 
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= ed Bok ne 
Of the Figure of the Terraqueous Globe. 


HIS I ſuppoſe I may take for granted to be 

- ſpherical, or nearly ſo (1). And this muſt be 

E >, to be the moſt commodious apt Figure for 
a World on many Accounts; as it is moſt capaci- 
ous, as it's Surface is equi-diftant from the Center, 
| | not 


* 
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(1) Although the Terraqueous Globe be of an orbicular Figure, 
yet it is not Fietly ſo, 1. On account of its Hills and Vallies, 
But theſeare inconſiderable to the Earth's Semidiameter, that they 
are but as the Duſt upon a common Globe. But, 2. Our modern 
Aſtronomers aſſign a much greater Variation from a globoug 
Form, namely, that of a prolate Sphzroid, making the Polar abour 
34 Miles ſhorter than the Equatorial Diameter. The cauſe of 
which they make to be the centrifugal Force of the diurnal Rota- 


tion of the Globe. 

This Figure they imagine is in Jupiter, his Polar being to his 
Equatorial Diameter, as 39 + to qo . But whether it be ſo or 
no, I confeſs I could never perceive, although I have often viewed 
that Planet through very good, and long Glaſſes, particularly a 
tolerable good one of 72 Feet in my Hands : And although by 
reaſon of cloudy Weather, and (at preſent) Jupiters proximity to 
the Sun, I have not yet been able to view that Planet; yet Saturn 
( fo far as his Ring would permit, ) and Mars appear 2 
round through Mr. Huygens's long Glaſs of 126 Feet, which by Will 
he bequeathed, with its whole Apparatus, to our R. S. by whoſe 
Favour it is now in my Hands. And moreover, I believe it difficult, 
next to impoſſible, to meaſure the two Diameters to a 30th Part, 
by reaſon of the ſmallneſs of M apparent Diameter, and by reaſon 
he is moving all the time of meaſuring him. 

As to what is alledged from lengthening the Pendulums of 
Clocks, to make them keep the ſame time under the Equator, 
as they do in our Climes ; I have ſhewn from the like Variations 
in the Air · pump, that this may ariſe from the rarity of the Air 
there, more than here. V. Phil. Tranſ. M 294. But if the 
Degrees of 2 Meridian grow larger, the more we go _—_ 
HS D | | 5 the 
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not only of the Globe, but ( at leaſt nearly ) of Gra- 
vity and Motion too, and as ſome have thought, 
of the central Heat and Waters. But theſe, and 
divers other things I ſhall paſs over, and inſiſt only 
upon two or three other Benefits of this globous 

Figure of the Earth and Waters, 5 
1. This Figure is the moſt commodious in regard 
of Heat, and I may add of Light alſo in ſome Mea- 
ſure. For by this means, thoſe two great Benefits 
are uniformly and equally imparted to the World: 
They come harmoniouſſy and gradually on, and as 
gradually go off again. So that the dai 7 and yearly 
Returns of Light and Darkneſs, Cold and Heat, 
Moiſt and Dry, are Regular and Workman- like, 
(we may ſay,) which they would not be, eſpecially 
the former, if the Maſs of Earth and Waters were 
(as ſome fancied (2) it) a large Plain; or as * 
| we he x 


2 


the Line, (as Mr. Caſſini affirms they do, by an Sooth Part in every 
Degree, in Phil. Tranſ. N. 278.) then there is great reaſon to 
conclude in behalf of this Sphzroidal Form, | 
The natural Cauſe of this Sphericity of our Globe is (according 
to Sir Iſaac Newton's Principles) that Attraction, which the infinite 
Creator hath ſtamp'd on all the Matter of the Univerfe, whereby all 
Bodies, and all the parts of Bodies mutually attract theniſelves and 
one another. By which means, as all the parts of Bodies tend natu- 
rally to their Center, ſo they all betake themſelves to a globous 
Figure, unleſs ſome other more prevalent Cauſe interpoſe. Thus 
drops of Quick-filver put on a ſpherical Form, the parts thereof 
ſtrongly attracting one another, So drops of Water have the ſame 
Form, when falling in the Air; but are Hemiſpherical only when 
they lie on an hard Body, by reaſon their Gravity doth fo far over- 
power th=ir ſelf-· attracting Power, as to take off one half of their 
phericity. This Figure is commonly attributed to the preſſure of 
the circumambient Air: But that this can't be the cauſe, is manifeſt 
from the Air- pump; the caſe being the very ſame in an exhauſted 
Receiver, as in the open Air, and not any the leaſt Alteration of the 
Figure that 1 could perceive, in all the Trials that I have made. 
' (2) It would be frivolous, as well as endleſs ro reckon up the 
various Opinions of the Ancients about the Figure of the Ter- 
„ Þe RR 2 4 ; b | . , | raqueous 
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like a large Hill in the midft of the Ocean; or of a 
multangular Figure; or ſuch like. 1 2 
2. This Figure is admirably 7 to the com- 
modious and equal Diſtributions of the Waters in the 
Globe. For ſince, by the Laws of Gravity, the 
Waters will poſſeſs the loweſt place; therefore, if 
the Maſs of Earth was cubick, priſmatick, or any 
other angular Figure, it would follow that one (too 
vaſt a part) would be drowned ; and another be too 
dry. But being thus orbicular, the Waters are 
equally -and commodiouſly diſtributed here and 
there, according as the Divine Providence ſaw moſt 
fit; of which I ſhall take notice by and by. 
' 3. The orbicular Figure of our Globe, is far the 
moſt beneficial to the Winds, and Motions of the 
Atmoſphere. It is not to be doubted, if the Earth 
was of ſome other, or indeed any other Figure, but 
that the Currents of Air would be much retarded, 
if not wholly ſtopped. We find by Experience 
- W what influence large and high Mountains, Bays, 
Capes, and Head-lands have upon the Winds; how 


7 Wh they ſtop ſome, retard many, and divert and 
change (near the Shores) even the General and con- 

2 1 | 3 ant 

ite | 2 

all — — — — 

ind . | 

tu - raqueous Globe; ſome of them may be ſcen in Yaren. Geogr, J. 

ous I. c. 3. init. or Jonſton s Thaumatogr. c. 1. Artic. 3. But among 


hus the variety of Opinions, one of the principal was, that the vitt- 
eof ble Horizon was the bounds of the Earth, and the Ocean the 
ume WW Pounds of the Horizon, that the Heavens, and Earth above this 
hen WW Ocean, was the whole viſible Univerſe; and that all beneath the 
ver- Ocean was Hades, or the ixvifcble World, Hence, when the Sun 
heir ſet, he was ſaid tingere ſe Oceano; and when any went to Hades, 
re of WW they muſt firſt paſs the Ocean. Of this Opinion were not only 
ifeſt the ancient Poets, and others among the Heathens, but ſome of 
ited che Chriſtian Fathers too, particularly Lan{tantius, St. Auguſtine, 
the and others, who thought their Opinion favoured by the Plalmitt, 
a in Pſa. 24. 2. and 136, 6. See Bp. Uſpers Anſ. to 4 Feſ. Chall. 
the P · 336, Oe. Salt? | | 


(3) Meither 
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ftant Winds (3) that blow round the Globe in the | 


Torrid Zone. And therefore, fince this is the effec 
of ſuch little Excreſcences, which have but little 
proportion to our Globe; what would be the con- 
1 nces of much vaſter Angles, which would equal 
a Quarter, Tenth, or but an Hundredth Part of the 
Globe's Radius? Certainly theſe muſt be ſuch a 
Barricade, as would greatly annoy, or rather abſo- 
ately ſtop the Currents of the Atmoſphere, and 
thereby deprive the World of thoſe ſalutiterous 
Gales, that I have ſaid keep it ſweet and clean. 
Thus the Figure of our Globe doth maniteſt it to 
be a Work of contrivance, inaſmuch as it 1s of the 
moͤſt commodious Figure; and all others would be 
liable to great and evident Inconveniencies. 


CHAP 


(3) Neither do theſe conſtant Trade-winds, uſually blow near 
the Shore, but only in the Ocean, at leaſt 30 or 40 Leagues off at 
Sea, clear from any Land; eſpecially on the Weſt Coaſt, or Side of 
any Continent + For indeed on the Eaſt ſide, the Eaſterly Wind be- 
ing the true Trade-wind, blows almoſt home to the Shore; ſo near 
as to receive a check from the Land- wind. Dampier's Winds 
I.. ; 
And not only the general Trade-winds, but alſo the evnſtant 
coaſting Trade-winds, are in like manner affected by the Lands, 
Thus, for inftance, on the Coaſt of Angola and Peru. But this, 
faith the curious Captain Dampier, the Reader muſt take notice 
of, That the Trade-winds that blow on any Coaſt, o”_ the North 
Cooft of Africa, whether they are conſtant, and blow all the Year, 
or whether they are ſhifting Winds, do never blow right in on the 
Shore, nor right along Shore, but go ſlanting, making an acutt 
Angle of about 22 Degrees. Therefore, as the Land trends more 
205 or Weſt, from the North or South on theſe Coaſts; ſo the Windi 


-, 


do alter according iy. Ibid. „ Þ; Toa 
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Chap. IT, III Bulk of the, &. 4 
Of the Bulk of the Terraqueous Globe, | 


HEnext thing remarkable in the Terraqueous 
Globe, is the prodigious Bulk thereof (f): A 
Maſs of above 260 Thouſand Millions of Miles ſo- 
lid Content. A Work too grand for any thing leſs 
than a God to make. To which in the next place 
we may add, |; 


iS * 


„ CMA 'M 
The Motions of the Terraqueous Globe. 


T H E Motions the Terraqueous Globe hath, are 
round its own Axis, and round its Fountain 
of Light and Heat, the Sun (1). That ſo vaſt a 
body as the Earth and Waters ſhould be moved 1 


14 ** 
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(lt is not difficult to make a pretty near Computation of the 
Bulk of the Terraqueous Globe, | thoſe accurate Obſervations 
of a Degree, made by Mr. Norwood. in England, and Mr. Picart, 
and others in France Both whoſe Meaſures ſurprizingly agreez 
within about a quarter of a Mile. By the French Meaſure, the 
Diameter of our Globe appears to be 6538594 Pariſian Toiſes, 
whichare 41899310, 352 Engliſh Feet, or 7935, 475 Engliſh Miles; 
Its Ambit therefore is 24930 Miles, and ( ſuppoſing it Spherical) 
its Surface is 197831392 Miles: Which multiplied into ; of its 
Semi-diameter, gives its ſolid Content, viz. 261631995920 Miles. 

(1) With the copernicant, I take it here for granted, that the 
Diurnal and Annual Revolutions are the Motions of the Terra- 
queous Globe, not of the Sun, &'c. but the Proof thereof I ſhall 
reſerve for my Survey of the Heavens. See Book I. Chap. 8. Note 3. 
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all (2), that it ſhould undergo two ſuch different 
Motions, as the Diurnal and Annual are, and that 
theſe Motions ſhould- be ſo conſtantly and regular. 
ly (3) performed for near 6000 Years, without 
any the leaſt Alteration ever heard of (except ſome 
Hours which we read of in Foſh. Io. 12, 13. and 
in Hezekiah's time, which, if they cannot be ac- 
counted for ſome other way, do greatly. * 
SIE | the 


— i * 
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(2) Every thing that is moved, muſt of neceſſity be moved by ſome- 
thing elſe ;, and that thing is moved by ſomething that is moved either 
by another thing, or not by another thing. If it be moved by that 
which is moved by another, we muſt of neceſſity come to ſome prime 
Mover, that is not moved by another. For it is impoſſible, that what 

moveth, and is moved by another, ſhould proceed in infinitum. Ariſtot. 
Phyf. 1.8. c. 5. 5 | 

Solum quod ſeipſum mavet, quia nunquam deſeritur a ſe, nunquam 
ne moveri quidem deſinit, quinetiam ceteris que moventur, hie fons : 
hoc principium eſt movendi, Principii autem nulla origo + nam ex 
principio oriuntur omnia; ipſum autem nulla ex re alia naſci poteſt : 
nec enim efſet id principium, quod gigneretur aliunde. Cicer. Tuſc 
Queſt. L. r. | | 

Cogitemys qui fieri poſſit, ut tanta magnitudo, ab aliqua poſſt 
natura, tanto tempore circumferri ? Ego igitur aſſero Deum cauſan 
efſe, nec alitèr poſſe fieri. Plato in Epinom. | 

(3) Among the Cauſes which Cleanthes is ſaid in Tully to aſſign 
for Mens Belicf of a Deity, one of the chief is, AZquabilitatem 
motus, converſionem Cœli, Solis, Lune, Siderumque omnium diſtinctionem, 
varietatem, pulchritudinem, ordinem : quarum rerum aſpectus ipſt 
ſatis indicaret, non eſſe fortuita. Ut ſiquis in domum aliquam, aut 
in gymnnaſium, aut in forum venerit ; cum videat omnium rerun 
rationem, modum, diſciplinam, mn poſſit ea ſine cauſa fieri judicare, 
fed ee aliquem intelligat, qui præſit, & cui pareatur : multo magis 
in tantis motibus, tantiſque viciſſitudinibus, tam multarum rerum, 
 etque tantarum ordinibus, in quibus nibil unquam immenſa, & 
infinita vetuſtas mentita ſit, ſtatuat neceſſe eſt ab aliqua mente tanto 
nature motus gubernari. Cic. de Nat. Deor. L. 2. ; 

' Homines ceperunt Deum agnoſcere, cum viderent Stellas, tantam 
concianitatem efficere ; ac dies, nocteſqque eſtate, & byeme, ſtuos ſerva- 
7e ſt atos ortus, atque obitus. Plutarch de placit, I. x. c. 6. 


(4) We 
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the Wonder (4); theſe things, I ſay,) do manifeſtly 
argue ſome divine infinite Power to be concerned 
therein (5) : But eſpecially, if to all this we add 
the wonderful Convenience, yea abſolute Neceſſity 
of theſe Circumvolutions to the Inhabitants, yea all 
the Products of the Earth and Waters. For to one 

of theſe we owe the comfortable Changes of Day 

and Night; the one for Buſineſs, the other for 

Repoſe; (6) the one for Man, and moſt other _ 

| mals 


(4) We need not be ſolicitous to elude the Hiſtory of theſe Mi- 
racles, as if they were only poetical Strains, as Maimonides, and 
ſome others fancy Joſpuas Day to have been, viz. only an ordinary 
Summer's Day; but ſuch as had the Work of many Days done in 
it, and therefore by a poetical Stretch made, as if the Day had 
been lengthened by the Sun ſtanding ſtill. Bur in the Hiſtory they 
are ſeriouſly related, as real Matters of Fact, and with ſuch Cir- 
cumſtances as manifeſt them ro have been miraculous Works of 
cheAlmighty : And theProphet Habakkuk, 3. 11. mentions that of 
Foſhua as ſuch. And therefore taking them to be miraculous Per- 
verſions of the Courſe of Nature, inſtead of being Objections, they 
are great Arguments of the Power of God. For in Hezekiah's 
Caſe to wheel the Earth it ſelf backward, or by ſome extraordi- 
nary RefraCtions to bring the Sun's Shadow backward 10 Degrees 
Or in Zoſhud's Caſe, to ſtop the diurnal Courſe of the Globe for 
ſome Hours, and then again give it the ſame Motion; to do, I 
gn WW ſay, theſe things, required the ſame infinite Power which at firſt 
tem ¶ gave the Terraqueous Globe irs Motions. | 


em, (5) Nam cum diſpoſiti quæſiſſem fædera Mundi, 

ipſe Preſcriptoſque Maris fines, Annique meatus, 

aut Et Luci, Noftiſque vices : tunc omnia rebar 

rum * Conſilio firmata Dei, qui lege mover : 

care, Sidera, qui fruges diverſo tempore naſci, 

agi Qui variam Phæben alieno juſſerit igne 

rum, Compleri, Solemqe ſuo ; porrexerit undis 

„ & Littora ; Tellurem medio libraverat axe. | 
kd Claudian in Rufin. L. 1. initio. 


an ) Diei noftiſqne viciſſitudo conſervat animantes, tribuens aliud 
4 agendi tempus, aliud quieſcendi. Sic undique omni rat ione conc ludi- 
tur, mente, confilioque di vino omnia in hoe mundo ad ſalutem omni. 

um, conſervationemque admirabiliter adminiſtrari. Cicer. de Nat. | 

Wo Deor . L. 2. ö | 
| (7) The 


- _ - T2 nouriſhed moſt, and recruit beſt by Sleep. 


46 Motions of the, &c. Boch II 
mals to gather and provide Food, Habitation, and 
other Ne eflaries of Fit z the other to reſt, reſreſh, 
and recruit their Spirits (7 ), waſted with the'Labourg 
of the Day. To the other of thoſe Motions we owe 
the Seaſons of Summer and Winter, Spring and Au. 
tumn, together with the beneficial Influences and 
Effects which theſe have on the Bodies and State of 
Animals, Vegetables, and all other things both in 
the Torrid, Temperate, and Frigid Zones. 


- (7) The acute Dr. Cheyne in his ingenious Philoſ. Princ. of Na- 
tual Religion, among other Uſes of Day and Night faith, the 
Night is moſt proper for Sleep; becauſe when the Sun is above 
the Horizon Sleep is prejudicial, by Reaſon the Perſpirations are 
then too great. ' Alſo that Nutrition is moſtly, if not altogether, 
performed in time of Reſt ; the Blood having too quick a Motion 
nin the Day: For which Reaſon, weak Perſons, Children, &. 
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„„ HA IV, 
Of the Place and Situation of the Terraqueon ¶ ae 
Globe, in reſpec of the Heavenly Bodies. 


- A Nother thing very conſiderable in our Globe, 

1s its Place and Situation at a due Diſtance 

from the Sun (+), its Fountain of Light and Heat ; 
a i | 7 an 


Sm * A r — 
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(+) It is a manifeſt Sign of the Creator's Management and Care, 
in placing the Terraqueous Globe at that very Diſtance it is from 
the Sun, and contemporating our own Bodies, and all other things 
ſo duly to that Diſtance, For was the Earth farther from the Sun, 
the World would be ſtarved, and frozen with Cold: And was it 
nigher, we ſhould be burnt, at leaſt the moſt combuſtible things 
would be ſo, and the World would be vexcd with perpetual Con- 
flagrations. For we ſee that a few of the Rays of the Sun, even 
no more than what fall within the Compaſs of half an Inch, or 
an Inch in a Burning Glaſs, will fire combuſtible Bodies, even in 
pur.own Climate. WM. CREAM 


Chap. IV. Place and Situation, &c. 47 
and from its neighbouring Planets of the ſolar Sy- 
tem; and from the fixt Stars. But theſe things I 


have ſpoken more largely of in my Survey of the 


Heavens, and therefore only barely mention them 
now, to inſiſt more largely upon. 511 
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C HA P. V. 
Ire Diſtribution of the Earth and Waters, 


HE Diſtribution of the Waters and the dry 
Land, although it may ſeem rude and unde- 
ſigned to a careleſs View, and is by ſome taxed as 


ſuch (1), yet is admirably well adjuſted to the Uſes 
and Conveniences of our World. 5 For 


4 ha r f, 


311 


(1) The moſt eminent Author I have met with, that finds fault 
with the Diſtribution of the Earth and Waters, and indeed with 
the whole preſent Structure of the Globe, is the learned and elo- 
quent Theoriſt, Dr, Burnet, who frequently exclaims on this Point, 
Tellus noſtra, fs totam ſimul complectamur, non eſt ordinata & ve- 


partium, nulla ordinis aut venuſtatis habitd ratione. Theor. Sacr, 
he. I.. e. 7. Ecquis autem a Deo ha ita fatta? &. ib. Quo autem 

' i Herculeo labore opus efſet ad excavandam terram in tantum hiatum ? 
—; immediate a cauſd prima effectus fuiſſet hie alveus, aliquem 


t ; Atem ordinem, menſuram, & proportionem notare licuiſſet in ipſius 


nd Corma, & partium diſpoſitions, — ſed confuſa omnia, &c. ib. c. 8. 
Tellus noſtra cum exigua ſit, eſt etiam rudis: Et in illi exiguitate 
multa ſunt ſuperflua, multa inelegantia. Dimidiam terre ſuperfs- 
arc, N dem imundat Oceanus; mayna ex parte, ut mihi videtur, inutilis, 
rom And then he goes on to ſhew how this Part of the Creation might 


ings be mended, 5b. c. xo, All this is to me ſurprizing from an Au- 


Sun, chor of great Ingenuity, who ſeems in his Book to have a juſt O- 


us it Pinion of, and due Veneration for God. But certainly ſuch No- 


ings ions are very inconſiſtent with the Belief of God's creating, eſpe» 
on- ally his governing and ordering the World. But ſuppoſe the 
Terraqueous Globe was ſuch a rude, confuſed; inconyenient Maſs, 
as he pretends; yet is it well enough for a ſinful World. But be- 

lides, what others have long 2go abundaatly anſwered, = fol · 

| owing 


nuſta rerum compages — ſed moles aggeſta vario, incertoque ſits . 
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48 Diſtribution of the Book II. 
For in the firſt place, the Diſtribution is ſo well 
made, the Earth and Waters ſo handſomely, ſo 
Workmar-like laid, every where all the World 
over, that there is a Juſt æquipoiſe of the whole 
Globe. The Northern balanceth the Southern Ocean, 


the Atlantick the Pacifick Sea, The American dry (Ml. 
Land, is a Counterpoiſe to the European, Afiatick : 
and African, | . ei 

In the next place, the Earth and the Waters are Ml 


ſo admirably well placed about in the Globe, as to M.., 
be helpful to one another, to miniſter to one ano Wm 
ther's Uſes. The great Oceans, and the leſſer Seas, Ned 


and Lakes,are ſo admirably well diſtributed through: i" 

cout the Globe (H), as to afford ſufficient Vapours (2) tor N do 

| ” N Clouds Nane 

. Aſc 

een ating the 

lowing Survey will, 1 hope, ſufficiently manifeſt it to be the Work tho 

of a wiſe and beneficent, as well as omnipotent Creator. | Wa 

(i) Some have objected againſt the Diſtribution of the Earth (WP lil 

and Waters, as if the Waters occupied too large a part of the littl 

| Globe, which they think would be of greater Uſe it it was dry Mittle 

| Land. But then they do not conſider that this would deprive the n tf 
6: World of a due Quantity of —_— and Rain. For if the Ca- f at 
8 vities which contain the Sea, and other Waters, were d „ Al- PC 


though the Waters were no leſs in quantity, only their Surfaces ill cl 
narrower and lefſer, the Evaporations would be ſo much the leis; 
inaſmuch as thoſe Evaporations are made from the Surface, and 
are, conſequently, in proportion to the Surface, not the Depth or f not 
Quantity of Water. | | | eate 
(2) I took notice before in Book I. Chap. 3. Note 1. That the nd i 
Vapours conſtituting Clouds and Rain, are Yeſicule of Water de- cls a 
tached by Hear. The manner of which I conceive to be thus; he w 
Heat being of an agile Nature, or the lighteſt of all Bodies, eafi 
Iy breaks looſe from them; and if they are humid, in its Paſſage, uy th 
carries along with it Particles, or little Caſes of the Water: Ie Er 
which being lighter than Air, are buoyed up thereby, and ſwim 
in it; until by knocking againſt one another, or being thickened 
by the Cold, (as in the Note before-cited,) they are reduced into 
Clouds and Drops. Having mentioned the manner how Vapours 
are raiſed, and there being more room here than in the Note be- 
fore-cited, I ſhall, for the Illuſtration of Natures Proceſs, take 
notice of three Things obſervable to our purpoſe, in Water over the 
Fire, 1. That the Evaporations are proportional to the _ aſ- 
40 | cending 
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Clouds and Rains, to temperate the Cold (3) of 
the Northern frozen Air, to cool and dengahe 
N 652 Y 225 Heats 
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cending out of the Water. A ſmall Heat throws off but few Va- 
pours, ſcarce viſible: A greater Heat, and aſcending in greater 
Quantities, carries off groſſer, larger, and more numerous Veſi- 
eulæ, which we call a Steam; And if the Heat breaks through the 
Water with ſuch Fury, as to lacerate, and lift up great Quantities 
or Bubbles of Water, too heavy for the Air to carry or buoy up, it 
cauſeth what we call Boyling. And the Particles of Water thus 
mounted up by the Heat, are viſibly Sphzrules of Water, if view- 
ed with a Microſcope, as they ſwim about in a Ray of the Sun let 
into a dark Room, with warm Water underneath ; where ſome of 


rade Vapours „ large, ſome ſmaller Sphærules, accord ing (uo 
doubt) co the larger or leſſer Quantities of Heat blowing them up, 
ls and carrying them off. 2. If theſe Vapours be intercepred in their 


Aſcent by any context, eſpecially cold Body, as Glaſs, Marble, exc. 
they are thereby reduced into Drops, and Maſſes of Water, like 
Wthoſe of Rain, Cc. 3. Theſe Vapours in their Aſcent from the 
Water, may be obſerved in cold froſty Weather, either to riſe but 
a little above the Water, and there to hang, or to glide on a 
ittle above its Surface: Or if the Weather be very Cold, after a 
little aſcent, they may be ſeen to fall back again into the Water; 


1 in cheir aſcent and deſcent deſcribing a Curve ſomewhat like that 
f an Arrow from a Bow. But in a warmer Air, and ftill, the 
al. NVapours aſcend more nimbly and copiouſly, mounting up aloft, 


ill they are out of ſight. But if the Air be warm and windy too, 
e Vapours are ſooner carried out of ſight, and make way for 
dthers. Aud accordingly I have often obſerved, that hot Liquors, 
f not ſer too thin, and not frequently ſtirred, cool ſlower in the 
reateſt Froſts, than in temperate Weather, eſpecially if Windy. 


the Mind it is manifeſt by good Experiments, that the hy e are 
de. (MS at thoſe times, than theſe : leſs by far in the Winter, than 
us; he warmer Months. i 12 — 9 ob 4} 5 8 
al. (3) As our Northern Iſlands are obſerved to be more rethpe- 


ate than our Continents, (of which we had a notable Inftance in 
he great Froſt in 1708, which Ireland and Scotland felt leſs. of 
han moſt Parts of Europe beſides; of which ſee Book LV. Chap. 12. 


med te 3.) ſo this e is owing to the warm Vapours af- 
rs orded chiefly by the Sea; which by the preceeding Note, muſt ne: 
eſſarily be warm, as they are Vapours, or Water inflated by Heat. 
ours Warm, e ours, Or Water innen DY LCA 
be- The Cauſe of this Hear, I take to be partly that of the i, ang 
rake Hartly Subterraneous. That it is not. wholly that of the Sun, is 


- the {aniteſt from Vapours, being as, or more copioilſly raiſed when 
e Sun-beams are weakeſt, as when ſtrongeſt ; there being gr ples 
+ I*+ oak 34 de 1* 5 2 b x E 0 e ins 


30 Diſtribution of the Bock II. 
Heats (4) of the Torrid Zone, and to refreſh the 
Earth with fertile Showers; yea, in ſome meaſure to 
miniſter freſh Waters to the Fountains and Rivers. 
Nay, ſo abundant is this great Bleſſing, which the 
moſt indulgent Creator hath afforded us by means 
of this Diſtribution of the Waters I am ſpeaking of, 
that there is more than a ſcanty, bare proviſion, a 
mere ſufficiency; even a Plenty, a Surpluſage of 
this uſeful Creature of God, the freſhWaters afforded 
to the World; and they ſo well ordered, as not to 
drown the Nations of the Earth, nor to ſtagnate, 
ſtink, and poiſon, or annoy them; but to be gent- 
ly carried \ emu convenient Channels back again 
to their grand Fountain (5) the Sea; and * 


— 


3 
—— 


Rains and Winds at the one time than the other, And that 
there is ſuch a thing as Subterraneous Heat (whether Central, or 
from the meeting of Mineral Juices; or Congenial or Connaturi 
to our Globe, I have not Time to enquire, but, I fay, that ſuch 
a thing is,) is evident not only from the Hot-Baths, many fiery 
F and Exploſions, & c. but alſo from the ordinary Warmth 
of Cellars, and Places under Ground, which are not barely com 
ee warm, but of ſufficient Heat to raiſe Vapours alſo : A 
s manifeſt from the ſmoking of perennial Fountains in froſty Wer 
ther, and Water drawn out of Pun and Wells at ſuch; 
Time. Yea, even Animals themſelves are ſenſible of it, as particu 
larly Moles, who dig before a Thaw, and againſt ſome other Alt 
rations of the Weather; excited, no doubt, thereunto by the ſame 
warm Vapours ariſing in the Earth, which animate them, as wel 
produce the 1 of the Weather. . 

(4) Beſides the Trade-Winds, which ſerve to mitigate the exceſſn: 
Hears in the Torrid Zone; the Clouds are a good Skreen againl 
the ſcorching Sun-beams, eſpecially when the Fin paſſeth their 2 
nith; at which Time is their Winter, or cooleſt Seaſon, by reaſor 
they have then moſt Clouds and Rain. For which Service, t 
which Varene takes notice of, is a great Providence of God, vit 
Pleraque loca Zone Torride vicinum habent mare, ut India, Inſult 
Iudice, lingua Africe, Guinea, Braſilia, Peruvia, Mexicana Hiſt 
nie 7 Pauce loca Zong Torride ſunt Mediterranea, Varenii Geog 
I. 2. C. 26. Prop. 10. f. 7. | 2 
(J. That Springs have their Origine from the Sea, and ut 
from Rains and Vapours, among many other ſtrong Rn 
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them through ſuch large Tracts of Land, and to ſich 
prodigious Diſtances, that it is a great "= the 
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conclude from the Perennity of divers Springs; which always 
afford the ſame Quantity of Water. Of this ſort there are many 
to be found every where. But I ſhall, for an Inſtance, ſingle out 
one in the Pariſh of Upminſter, where I live, as being very proper 
for my purpoſe, and one that I have had better Opportunities of 
making Remarks upon above twenty Years, This in the greateſt 
Droughts is little, if at all diminifhed, that 1 could perceive by 
my Eye, A Ponds all over the Country, and an adjoin- 
ing Brook have been dry for many Months together; as particular- 
ly in the dry Summer Months of the Vear 1705. And in the wet- 
teſt Seaſons, ſuch as the Sumttier and other Months were preceding 
the violent Storm in November, 1703. (Vid. Philoſ. Tranſ. Vr. 289.) 
I fay in ſuch wer Seaſons I have not obſerved any Increment of its 
Stream, excepting only for violent Rains falling therein, or run- 
ning down from the higher Lands into it; which difcoloureth 
the Waters oftentimes, and makes an Increaſe of only a Day's, or 
ſometimes but a few Hours Continuance. But now, if this Spring 
had its Origine from Rain and Vapours, there would be an In- 
kreaſe and Decreaſe of the one, as there ſhould happen to be of 
the other: As actually it is in ſuch temporary Springs, as have 
undoubtedly their Source from Rain and Vapourtrs. 
Zut beſides this, another conſiderable thing in this Uyminſter 
opring (and Thouſands of others) is, that it breaks out of fo in- 
donſiderable an Hillock, or Eminence of Ground, that can have no 
more Influence in the Condenſation of the * — or Stoppin 
the Clouds, (which the Maintainers of this Hypotheſis > | 
than the lower Lands about ir have. By ſome Critical Obſerva- 
tions I made with a very nice portable Barometer, my Houſe ſtands 
between 80 and 90 Feet higher than the Low- water Mark in the 
River of Thames, neareſt me, and that part of the River being 
ſcarce Thirty Miles from the Sea z 1 gueſs, (and am more confir 
ed from ſome later Experiments,) that we cannot be much above 
oo Feet above the Sea. The Spring I 597 nearly level with, or 
but little higher than where my Houſe ſtands; and the Lands from 
hence it immediately iſſues, I gueſs about x5 or 20 Feet higher 
than the gs and the Lands above that, of no very remarkable 
Height, And indeed, by actual Meaſure, one of the higheft Hills 
have met with in Eſſex, is but 363 Feet high, vid. Phil. Tranf. 
, a 3. P. 16.) and I gueſs by ſome very late Experiments I made, 
that, nor any other _— Eſſex, to he above 400 — 
| ; 2 , above 
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Fountains ſhould be high enough (6), or the Seas low 
enough, ever to afford ſo long a Conveyance. Wit- 
neſs the Danube (7) and Wolga of Europe, the Nile (8) 

| D 
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above the Sea. Now what is ſo inconfiderable a riſe of Land, to 
a perennial Condenſation of Vapours, fit to maintain even ſo in- 
conſiderable a Fountain, as what I have mentioned is? Or indeed 
the High-lands of the whole large County of Eſſex, to the main- 
taining all its Fountains and Riyulets : Wart 

But I ſhall no farther proſecute this Argument, but refer to the 
late learned, curious and induſtrious Dr. Plot s Tentamen Phil. de 
Orig. Font. in which he hath fully diſcuſſed this Matter. 


Ss to the manner how the Waters are raiſed up into the Moun- | 


tains, and higher Lands, an eaſy and natural Repreſentation may 
be made of it, by putting a little heap of Sand, Aſhes, or a little 
Loaf of Bread, &c. in a Baſon of Water; where the Sand will 
repreſent the dry Land, or an Iſland, and the Baſon of Water the 
Sea about it. And as the Water in the Baſon riſeth to, or near 
to the top of the Heap in it, ſo doth the Waters of the Sea, Lakes, 
Cc. riſe in the Hills. Which caſe I take to be the ſame with the 
aſcent of Liquids in capillary Tubes, or between eontiguous 
Planes, or in a Tube filled with Aſhes: Of which the induſtri- 
ous and compleat Artificer in Air-Pumps Mr, Hewksbee, hath given 
us ſome not contemptible Experiments, in his Phyſ: Mech, Exp, 
ag. 139, Cc. 2 
d Among the many Cauſes aſſigned for this Aſcent of Liquorg, 
there are two that bid the faireſt for ir, viz. the Preſſure of the 
Atmoſphere, and the Newtonian Attraction. That it is not the 
former appears from the Experiments ſucceeding, as well, or bet- 
ter in Vacuo, than in the open Air, the Aſcent being rather ſwifter 
in Vacuo. This then being not the Cauſe, 1 ſhall ſuppoſe the 
other is; but for the Proof thereof, I ſhall refer to ſome of our 
late Engliſh Authors, eſpecially ſome very late Experiments made 
before our moſt famous R. S. which will be ſo well improved 
by ſome of that illuſtrious Body, as to go near to put the Matte: 
. 5 FV 
63 See Book III. Chap. 4. CET TOY 
(7) The Danube in 4 ſober account perſorms a Courſe of above 
1500 Miles, (i. e. in a ſtraight Line) from. it's riſe to it's fall, 
Bolum's Geogr. Dict. . * Stoke 
(8) Trains ſ. Longitudo [ Nili J et milliarium cirviter 630 
Germ ſive Ital, 2520, pro qui bus ponere licet 2000 propter curvatu- 
1. Varen, Geogr. L I, c. 16. p. 7ꝶù½7 . 
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and the Niger (9) of Africk, the Ganges (10) and 
Euphrates of Afia, and the Amazons River (11,) and 
Rio de Ia Plata of America, and many others which 
might be named; ſome of which are ſaid to run 
above 5000 Miles, and ſome no leſs. than 6009 
from their Fountains to the Sea. And indeed ſich 
prodigious Conveyances of the Waters make it 
— ON that no accidental Currents and Atterra- 
tions of the Waters themſelves, no Art, or Power of 
Man, nothing leſs than the Fiat of the Almighty 
could ever have made or found fo. long and com- 
modious Declivities and Channels for the Paſſage of 
the Waters, | SO * 


N REO” 5 „„. Ne. 2k 
e (9) Yarene reckons the Courſe of the Niger, at a middle Com- 
1 putation, 600 German Miles, that is 2400 Lralian. 1 g 
0 (10) That of the Ganges, he computes. at 300 German Miles. 
Ir Bur if we add the Curvatures to theſe Rivers, their Channels are 
8, of 2 prodigious Length. 
ie (11) Oritur flumen (quod plerumque Amazonum, &c.) haud pro- 
us cu Quito in monti bus cm per Leucas Hiſpanicas 1356 curſum 
i- ab occidente in orientem continuarit, oſtio 84 leutas LIES Ocea- 
mem precipitatur. Chr. D Acugna Relatio de flumine Atmaz, in Act. 
Z „% ttt Sh) 2b 
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Lee great / aricty and Quantity of all things 
on, and in the an Globe, pro- 
vicled for the Uſes of the Nord. 
Tas Remark I ſhall make about the Ter: 
aqueous Globe in general is, the great variety 

a: Jof Kinds, or Tribes, as well as prodigious Number 
of Individuals of each various "Tribe there is of all 
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| tures (1). There are ſo ma 
Creatures (1). 1 


Age doth change its Food, its way of Cloathing, 
—.— of Building ; if every Age (2) hath its Va- 
riety of Diſeaſes; nay, if Men, or any other Ani- 
mal was minded to change theſe things every Day, 
ſtill the Creation would not be exhauſted, ſtill no- 
thing would be want ing for Food, nothing for Phy- 
ſſck, nothing for Building and Habitation, nothing 
for Cleanlineſs and Refreſhment, yea even for Re- 
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(i Won dat Deus ia? Unde ergo iſta que poſſides ?——mnde 
bad E — aures & — mts? Unde ill; 
luxtriam quoque inſtruens copia ? Neque eni m neceſſitatibus tantum- 
modo noſtris poſe et: uſque in delicias amamur. Tot arbuſta, 
| wn uno #0 Frogifera, tot herbe ſalutares, tot vatietates ciborum, 

per totum anmem digeſts, ut inerti quoque fortuita terre alimenta 
Preberext... Lam animalia omnis generis, alia in &. ret 
emis rerum nature pars tributum aliquod nobis conferret. Se nec. de 

Benef. I. 4 e. 5. ubi plura vide. KY 

Hic, ubi habit ama non intermittit ſuo tempore Calum niteſcere, 
erbores frondeſtere———==t1um multitudinem pecudum partim ad veſ- 
cendum, partim ad cultus agrorum, partim ad vehendum, partim ad 
corpora veſliemda : hominemque ipſum quaſi contemplatorem cœli at 
deorum, ipſorumque cultore m.. Hæt igitur, & alia innume- 
rabilia cm cernimus, poſſumuſne dubit are, quin his preſit aliquit 
vel effetbor, ſs hæc nata ſunt, ut Platoni viderur': vel, fi ſemper fu- 
erint, ut Ariftoteli placet, Moderator tauti operis & muneris? Cicer. 
1 1 l Ee” 4 2 a 13 Fl 

(a) Sunt & gentium differentie non mediocres——que contempl, 
tio aufert rurſus nas all ipforum am mulium nat tas ingenitaſqque iis 
vel certiores morborum onnium medici mas. Eainrrero rerum om] 
Parens, nulJum animal. ad hu tantion ut. paſteretur, aut ae {4 
tiver naſcs yoluit + arteſque ſalutares vis inſeruit. Plin. N. H. I. 27+ 
o 
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creation and Pleaſure. But the Munificence of tle 
Creator is ſich, that there is abundantly enough to 
ſupply the Wants, the Conventences, yea, almoſt the 
ies of all the Creatures, in all Places, 


Extravagancies o e Crea 
all Ages, and upon all Occaſions. 

And this may ſerve to anſwer an Objection a- 
gainſt the Excellency of, and Wiſdom ſhewed in the 
Creation; namely, What need of ſo many Creatures 
(3), p roms” 4 ſo many InfeQs, ſo many Plants, 
and ſo many othe things; and N ſome of 
them, that are ſo far from being uſeful, that they 
are very noxious; ſome by their Ferity, and others 
by their poiſonous Nature ? &c,, 

To which I might anſwer, that in greater Va- 
riety, the greater Art 1s ſeen; that the fierce, poi- 
ſonous, and noxious Creatures ſerve as Rods and 
Scourges to chaſtiſe us (4), as means to excite ur 


(3) This was no very eaſy Queſtion to be anſwered by ſuch, as 
held, that all things were made far Man, as moſt of the Antients 
did; as Ariſtotle, Seneca, Cicero and Pliny, (to name only ſome of 
the chief.) And Cicero cites it as the celebrated Chryſppus's Opini- 
on, Preclare enim (Hſippus, Cater nata eſſe Hominum cauſa, & Deo- 
rum. De fin. bon. & mal. L. 3. And in his De Nat. Deor. L. 2. fa. 
he ſerjouſly proves the World it ſelf to have been made for 
the Gods and Man, and all things in the World to have been 
made and contrived for the Benefit of Man ( parata & inventa ad 
fructum Hominum, are his Words.) So Pliny in his Preface to 
his 7th Book ſaich, Nature made all things for Man; but then he 
makes a doubt, whether ſhe ſhewed her ſelf a more indulgene 
Parent, or cruel Step-mother, as in Book IV. Chap. x2. Note 2. But 
ſince the Works of have been more diſcovered, and the Limits 
of the Univerſe have been found to be of infinitely greater Extent 
than the Antients Wars them; this narrow Opinion hath been 
exploded. And the Anſwer is eaſy ro theſe Queſtions, Why ſa 
many uſeleſs Creatures? In the Heavens, Why ſo many fixt Stars, 
and the greateſt part of them ſcarce. viſible ? Why ſuch Syſtems of 
Planets, as in Jupiter, Saturn, & c. In the Earth and Waters, Why 
ſo many Creatures of no uſe to Man? ; 

- a) Nee minus clara exitii documenta ſunt etiam ex contemnendis 
ani malibus. M. Varro author ef?, 4 cuniculis ſuſfuſſum in Hiſpa- 
wid oppidum, a talpis in Theſſalia : ab 1anis civitatem in Gallia pul- 
ſam, ab locuſtis in Africa ; ex Gyare, Cycladum inſula, incolas a 


* 
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Wiſdom, Care, and Induſtry, with more to the 
ſame purpoſe. But theſe things have been fully 


—— 


P [TT TITRE mm aTnET 
muribus fugatos; in Tralia Amyclas a ſerpentibus deletas. ' Citrs 
Cynamalzes Mhiopa- lats deſerta regio eſt, a ſtorpionibus & ſolpugis 
gente ſublata: & a ſcolopendris abattos Trerienſes, author eſt Theo- 
phraſtus. Plin. Nat. Hiſt, I. g. e. 11 „ » 
Io theſe Inſtances may be added, the Plague they ſometimes 
Taffer' from a kind of Mice, (they call Leming, Leminger, Lemmus, 
ec.) in Norway, which eat up every green thing. They come in 
ſuch prodigious Numbers, that they fancy them to fall from the 
Clouds; but Of. Magnus, rather thinks they come from ſome of 
the Iſlands. Hiſt. J. 8. c. 2. If the Reader hath a mind to ſee a 
large Account of them, with a Diſpute about their Generation, a 
Handſome Cut of them, with the Prayers, and an Exorciſm againſt 
them uſed in the Church of Rome, I ſhall, refer him (ir being roo 
tedious to recite in theſe Notes) ro Muſeum Wormian, I. 3. c. 23. 
Quare pati mur multa mala à creaturd quam fecit Deus, niſi quia 
offendimus Deum? De pena tus peccatum tuum accuſa, non Ju- 
dicem, Mam propter Superbiam inſtituit Deus creaturam iſt am mini- 
mam & abjecliſſimam, ut ipſa nos torqueret, ut cum ſuperbus fuc- 
rit homo, & ſe jactaverit adverſus Deum. cum ſe erexerit, Puli- 
cibus ubclatur. Quid eſt, quod te inflas humana ſuperbia ? 
Pulicibug reſeſte, ut dormias. cugnoſte qui ſis. Nam propter ſuper- 
Bam noſtram domandam.——creata illa que moleſta ſunt ; popu- 
lum Pharaonis ſuperbum potuir Deus domare de Urſis de, Sic. Muſcas 
& Ran illis immiſit, ut rebus viliſſimis ſuperbia domaretur. Om- 
ma ergo per d ſunt; & ſine ipſo faltum eſt nbi. 
„ „ ITO 6 
But although the infinitely wiſe Creator hath put it in the 
Power of fuch vile Animals to chaſtiſe us, yet hath he ſhewed 
no leſs Wiſdom and Kindnefs in ordering many, if not moſt of 
them ſo, as that it ſhall be in the Power of Man, and other Crea - 
tures to obviate or eſcape their Evils. For, beſides the noble An- 
tidotes afforded by Minerals, Vegetables, &c. many, if not moſt 
of our European venomous Animals carry their Cure, as well 25 
Poifon in their own Bodies, The Oil, and I doubt not, the Bo- 
dy of Scorpions too, is a certain Remedy againſt its Stroke. A Bee, 
Waſp, or Hornet cruſhed, and ribbed, or bound upon the Place, 1 
have always found to be 2- certain Cure for the Sting of thoſe 
Creatures. And I queſtion not, but the Fleſh, eſpecially the Head 
of 'Fipers, would be found à Remedy for their Bites.” 
dur Piper Catchers have a Remedy in which they place ſo great 
Confidence, as to be no more afraid of the Bite [of a Viper] than of 4 
& bs Wy em REG NOTTS (BY $3 13. „ common 
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urged by others; and it 1s ſufficient to ſay, that 
this great Variety is a moſt wiſe Proviſion for all the 
Uſes of the World in all Ages, and all Places. Some 

for Food, ſome for Phyſick (5), ſome for Habitation, 
ſome for Utenſils, ſome for Tools and Inſtruments of 
Work, and ſome for Recreation and Pleaſure, eithes 

to Man, or to ſome of the inferiour Creatures them- 
ſelves; even for which inferiour Creatures, the li- 
beral:Creator hath provided all things neceſſary, or 
any ways conducing to their happy, comfortable 
living in this World, as well as for Man. 

\ . And it is manifeſt, that all the Creatures of God, 

Beaſts, Birds, Inſects, Plants, and every other —_— 
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, ͤ > lo TRIO 


V their Speciſek. This ourh t ey keep as 4 great Secret, I have 
on fritt FIX 718 args be no other than Axupgia Viperina, 
- preſently rubbed into the. Wound, This Remedy the learned Doctor 
- {Wcricd himſelf with good Succeſs in a young Dog, that was bitten in 
;- che Noſe. Vid. Mead of Poiſons, p. 29. elit | . 
i And as to the means to eſcape the Miſchief of ſuch noxious Ani+ 
mais, . beſides what may be effefted by the Care, Induſtry and 
„ {W>agacity of Man; ſome of them are ſo contrived and made, as to 
„give Warning, or Time to Creatures in danger from them. Thus, 
bor Inſtance, the Rate/e-Snake, the moſt poiſonous. of any Serpent, 
il. Nvho darts its poiſonous Vapours to ſome Diſtance, and in all Pro- 
bability was the Baſilisł of the Ancients, faid to kill with irs Eyes, 
he chis involuntarily gives warning by the Rattle in its Tail. So the 
ed bark, the moſt rapacious Animal of the Waters, is forced to turn 
of {Whim(clf on his Back, (and thereby gives an Opportunity of Eſcape) 
2- before he can catch his Prey. 3 ; 1 


(5) Hee ſole Nature placuerat eſſe re media parata vulgo, inventu 
oft Nfacilia, ac ſine impendio, ex. quibus vivimus. Poſtea fraudes bomi- - 
as um & ingeniorum capture officinas invenere iſtaggn quibu ſua.cuique 
30. bomini vœnalis promittitur vita. Statim compoſitiones & mifturs in- 
ee, Nexplicabiles decantantur. Arabia atque India in medio aſtimantur, 


1 1 N parvo medicina 4 Rubro mari imputatur,. enm remedia vera 
oſe ¶ Zuotidie pauperrimus quiſque canet. Plin. I. 24. . . 
ad Nen ſponte ſua ex tellure germinant Herba, que contra 
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t atem product ſunt, Baſil. Aſcet. Tom. 2. 
« NN. Conſulr here, Book X. Wore 23, 24 % | Þ 
I e 5 Among 


morbas arcom modæ ſunt ; ſed ea voluntate Opifc in, ad noſiram utili- 
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For although in one Place many many things may 
lected, and out of Uſe, yet in other P = 
þe of great Uſe 80 what hath ſeemed 4 2 
one Age, hath beenereceived in another; as all the 
new Diſcoveries in Phyſick, and all the Alterations 
in Diet do ſufficiently witneſs. Many things alſo 
there are which in one Form be pernicious to 
Man; but in another of great Uſe. There are ma. 
Wy Faw(s), many Animals, many Minerals, which 
in one Form deſtroy, in another 2 The r 
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5 219 Arnong Poiſonous Vegenbles, none more famous of old 
than Hemlock, accounted at this Day alfo very dangerous to Man, of 
which there are ſome diſmal Examples in our Phil. Tranſ. Wepfer, 
Ke. But yet mis Plane is food for Goats, and its Seeds to Buftard: ; 
and as Galen faith, to Starlings alſo. Neither is this ſo pernicious 
2 Plant, only Food, but atfo Phyfick"to fore Animals. An Horſe 
trondled with the — and couid not be enred with the moſt fa 
med Remedies, himſelf of it in a fhort time by cating Hem- 
lock, of which he eat greedily, Vid. Phil. Tranſ. Nr. 231. And 
« Woman cured of the Plague, and wanting Sleep did with very good 
Effect, eas Hemlock for fome time; till falling ill again of 4 Fever, 
and having leſt off the. Uſe of this Remedy, he (Nic. Fontanins] es- 
feavoured bo procure teſt by repeated Doſes of Opium, which bad w 
ation ; 4 he the Help 4 * Was agen « called in with deſird 
weceſs, Mead of Poit. 1 off 
© And not only Het but miny other, if not moſt Plants ac: 
counted poiſonous, may have their great Uſe in Medicine. Of which 
take the Opinion of an able Judge, my ingentons and learned Friend 
Ver Tancred Rabinſou, in a Letter I have of his to the late 20 
. of Nov. 7. 1684. viz. According to my Promiſe, 
you 4 fem Obſervations concerni — Plants, Wal uſed i in 
— being efteemed Po nous, my 2 or exattly 
dofed, may perbays prove the moſt — al 2 efectual Medicines 
yet known. Marton eh — given an Account of fome ef their Cor- 
revs, he giyes theſe following Examples, viz. 1. The Helle 
orakeck with" a Sapo, or huh alte alone, are ſutteſiful 
Remedies in E pilepſies, "Fete 0's, Palſſes, Letha * N 
* 9 Iſt. 2 2. The Radic. Aſſavi, Cicute, len, in 
; and debfodiral Pains: Doſ.” If to J. 2 1 1 am in 
Hemorrhoxies, violent Heats and Perturbations of the Blood, and alſo 
in al 12 mo Dof. 9 to N. 4. The Semen Stranou's 
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Plant unp wa jo but prepared, 
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Bead Les One 
— e e deu ne ab d are toMa: 
yet affe him ſome of his beſt Medicines. | 
Or if there be man y things of little immediate Uſe 
to Man, in this, of Gy iter Aer t to other 
Creatures they may afford Food or Ph lick, or be of 
ſome neceſſary Uk. How many Trees, and Plavts, 
nay, even the very Carcaſſes of Animals, yea, the 
very Duft of the Earth (8), and the moſt nee, co con- 
temptible things to be met with; Iſay, how many 
ſuch things are either Food, or probably Medicine to 
many Creatures, afford them Retreat, are Places of 
fer Matrires ſor their Generation ſhall be 


Place? The prodigious 
—_—_ and ane arr, — ae 
ent of no great Uſe to 
al porn — Real Instess themſelves 
ac otherCreatures (9; oſs whoſe happy and comtort- 
able Subſiftence, I have ſaid the bountiful Creator 
* bath liberally provided, as well as for that of Mani” 
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. Wh is 4 rex good eful in E gilia's, Rheumet ms, 4 Hyferich 
a of the Blood? or Spirits, and aj, there i 5 
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Aue, 

Caſes, in all the Orgaſms o 
an Indication for 4 Pateyorick. Dof. 91 to . 5. Elaterium thus 
cerreffed may be given from gr. x. to 15, in Hydropical Caſes, with- 
out 22 ſenſible Evacuation or Diſturbance, So may the Soldanel la, 

and Gratiols in greater Doſes. 6. Opium correc led os eee 
loſes its el 2525 — be given very ſafely in I, Do * 
proves more t wall ent in Conyulſrye Caſes 
0 75 . — f 2 8 ER 8 

7) 1 is 2 — of amy Provi over t Welt. 
Indies; eſpeciall y in - hotter Loy is vo t6 vittual Ships. 
Dr, Sloan Nat. Hiſt, of Jamaica, Vol. 1. 512. 

l have ſhewn in the Phil. Tranſ. thay the ie aa fatidicas, 
Mortiſaga, Pull atovies, or Death-watch there deleribid, feedeth upoif 
Duſt, but that this Duſt they ear, is powdered Bread, Fruits, or 
rag 4 Carly in Heating ge de 

ence more 
505 Non, .. 207. ty in Hunting pg fas ; 
10-78 Book 1V. Chap. 11. 
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of the Terraqueou Globe in par- 
ticular , more Hach * the 
ROS 5 


ving thus taken A 3 Proſpect of our 
jc Globe; I ſhall in this Book 
come to its Particulars. But here we have 
ſuch an immenſe Variety preſenting it ſelf to our 
85 and ſuch amazing Strokes: of Power and 
iſdom, that it is impoſſible not to be at a Stand, 

and very difficult to know where to begin, how to 
proceed, or where to end. But we maſt however 


attempt. 
proceeding o 


for the more clear and regular oh 
this copious Subject; I ſhall Hide the G 
Into os os gn] ſtent Parts. 
5 e Eart its urtenancęs. 
E. "The He, and Then 
The firſt of theſe only, is what at pot 1 That 
be able to take into this Survey. 
And in Surveying the Earth, I intend, . 
1. Io conſider 1 its conftituent Parts, or Thin 
| peculiar to its ſelf. - 
2. The Inhabitants thereof, or the foveral Kinds 
of Creatures that have ther Habitation, Growth, or 
 Sabſiftence thereon; 11 - | 
J As to the Farth it ſelf ; the woſt remarkable 
fling that preſent themſelves to our View, are, 
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I. Its various Moulds and Soils. 


2. Its ſeveral Strata, or Bees. 
3. Its very Subterraneous Paſſages, Grotto's, and 
Caverns”: ly | ps 


4. Its Mountains and Vallies. 
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CHAP 11 
Of the Soils and Moulds in the Eurtb. 


HE various Soils and Moulds are an admi- 
1 rable and manifeſt Contrivance of the Al 
wiſe Creator, in making this Proviſion for the vas 
rious Vegetables (1), and divers other Uſes of the 
reatures. For, as ſome Trees, ſome Plants, ſome 
Grains dwindle and die in a diſagreeable Soil, but 
3 | 0 


6— 
= 


thri 


. 1 3 


Sth. FI 0 _ F4 


— — es he OO 


—_ 


4 


(i) It is not to be doubted, that although Vegetables delight in 
peculiar Soils, yet they owe not their Life and Growth to the Earth 
it ſelf, but to ſome agreeable Juices, or Salts, &c. reſiding in the 
wth, - Of this the great Mr. Boy hath given us ſome Expe- 
riments. He ordered his Gardiner to dig up and dry in an oven 
ſome Earth fit for the purpoſe, to weigh it, and to ſer therein ſoms 
quaſh-Seeds, (a kind of Indian Pompion.) The Seeds when ſon 
were watered with«Rain or Spring-water only. But alchough 4 
lant was produced in one Experiment of near 3 J. and in another 
ff above 14 J. yet the Earth when dried, and weighed again, was, 
ſcarce diminiſhed at all in its Weight. Tues 
Another Experiment he alledges is of Helmom s, who dried 
200 J. of Earth, and therein planted a Willow weighing 3 . which 
he watered with Rain or diſtilled Water: And to ſecure it from 
my other Earth getting in, he covered it with 2 perforated Tin 
Cover. | After five Years, weighing the Tree with all the Leaves it 
had born in that time, he found it to weigh 169 J. 3 Ounces; but 
the Earth to be diminiſhed only about 2 Ounces in its Weight. 
4 Boys Sept Gm, Part 2. pg 13. 
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thrive and * 4 in others; ſo the All-with Cres 


| If fowe delight in 4 — . 
ſome in a lax or ſandy, ſome a Soil; 
ſome in a mixture of both, ſome in this, and that 
and the other Mould, ſome in moiſt, ſome in 
Places (2); ſtill we "find Proviſion enough for a 
theſe Purpoſes : Every Country abounding with its 
roper 'Trees and Plants (3), Int every Vegetable 
Homiſhing, and gay, ſomewhere or other about the 
Globe, — abundantly anſwering the Almighty 
Command of the Creator, when the Earth and Wa 
ters were ordered to their peculiar place, Gen. 1. 11. 
And God ſaid, let the Earth bri forth Graſs, th: 
Herb yielding Seed, and the Tree yielding Fruit afin 
his kind, All which we actually ſee is ſo. 
"To this convenience which the various Soils thut 
toat the Earth are of to the Vegetables, we may 
add their great Uſe, and Benefit to divers Animals 
to many kindsof Quadrupeds, Fowls, Inſects, and 
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[2 Nec vero Terre = omnes omnia poſſunt. 
Humini bus Salices, craſſiſque paludi bus Alni 
Naſtuntur; fteriles ne bids orn : 

Litera Myreetis Iatiſſima: denique apertos 
Bacchus amar collts + Aquilonem &. frigora Taxi. 
Aßbice & extremis domitum cultaribus orbem, 
Eoaſque domos Arabum, pictoſque Gelonos + 

' Diviſe arboribus fatria, & c. Virg. Georg, L. 2- 
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Chap. I. Of the Sils. 63 
Reptiles ; who make in the Earth their places of * 
Repoſe and Reſt, their Retreat in Winter, their 8e- 
curity from their Enemies, and their Nefts to re- 
poſe their Young ; ſome delighting in a lax and 
pervious Mould, admitting them an eaſy paſſage 
and others r in a firmer and more Sol: 


WW Earth, that will better ſecure them againſt Injuries 
ä 13 —— — 
e / 
WY Of the various Strata or Beds obſervable 
, en the Earth. 
* H E various Strata or Beds, although but little 
5 different from the laſt, yet will deſerve a di- 
une conſideration. | + : 
By the Strata or Beds, I mean thoſe Layers 
of Minerals (1), Metals (2), Earth, and Stone 


(3) | 


_ 


as 


_ 


— (1) Altho Minerals, Metals, and Stones lie in Beds, and have 
Lone ſo. ever ſince Noahs Flood, if not from the Creation; yet ir 
s greatly probable that they have a Power of growing in thitir re- 
4 U ſpective Beds: That as the Beds are robbed and emptied by Miners, 
d WY 19 after a while they recruit again, Thus Yitriol, Mr. Bey thinks 
u will grow by the Help of the Air. So Alum doth the ſame. We 
ere <ſured (he faith) by the experienced Agricola, that the Earth or 
plant: Wh Ore of Alum, being robbed of its Salt, will in tract of time recover 
it by being expoſed to the Air. Boyl's Suſpic. about ſome Hid. Qual 


in the Air, p. 18. 
(2) As to the Growth of Metals, there is great Reaſon to ſuſ- 
ed in his Obſerva- 


YER chat alſo, from what Mr. Bol hath all 
tions about the Growth of Metals: And in his Scept. chym. Fart 6. 


» 362, Compare alſo Hakewit's . pax. 16 
if as to the Growth of — to the Inſtances he 
gives from Pliny, Fallopius, Ciſalpinus, and others; we may add, 
What is well known in the Foreſt of Diane in Gloceſterſbire : Ts 
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* Impregnations from the Stone, the Hill being there all rocky, 


(3), lying under that upper Stratum, or Tegument 

of the Earth laſt ſpoken of, all of prodigious Uſe | 
to Mankind: Some being of great Uſe for Building; Wl . 
bo AER ine ſiome MM, 
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the beſt Iron, and moſt in Quantity, that is found there, is in the L 
old Cinders, which they melt over again. This the Author of the * 
Additions to Gloceſterſpire in cambd. Brit. of the laſt Edition, p. 245. 
attributes to the Remiſſneſs of the former Melters, in not exhauſting 
the Ore: But in all probability it is rather to be attributed to the el 
new Impregnations of the old Ore, or Cinders, from the Air, or th 
from ſome ſeminal Principle, or plaſfick Quality in the Ore it Wl 


- elf. 43 
(3) As for the Growth of Stone, Mr. Boyl gives two Inſtances, th 
Ons is chat famous place in France, called Tes Caves Gontietes : la: 
Where the Hater falling from the upper Parts of the Cave to the Nof 
Ground, doth preſently there condenſe into little Stones, of ſuch ** Co 
ating | 


as the Drops falling either ſeverally, or upon one another, and coag 
preſently into Stones, chance to exhibit. Vid. Seept. Chym. pag, 
60. | wy = 
: Such like Caves as theſe, I have my ſelf met with in Euglaud; 
particularly on the very Top of Bredon-Hill in Worceſterſhire, near 
The Precipice, facing Perſhore, in. or near the old Fortreſs, called 
Bembsbury-Camp ; I ſaw ſome Years ago ſuch a Cave, which (if ! 
miſ· remember not) was lined with thoſe Stalaffical Stones, on the 
Top and Sides. On the Top, they hung like Icicles great and 
Tmall, and many lay on the Ground. They ſeemed manifeſtly to 
be made by an Exſudation, or Exſtillation of ſome petrifying 
Juices out of the rocky Earth there. On tlie ſpot, I thought it 
might be from the Rains ſoaking through, and carrying with it 


Hard by the Cave is one or more vaſt Stones, which (if 1 miſtake 
not) are incruſtrated with this Sparry, StalaQtical Subſtance, if 
not wholly made of it. But it is ſo many Years ago ſince I was 
at the Place, and not being able to find my Notes about it, I can- 
not ſay, whether the whole Stone is (in all probability) Spar, (x 
I think it it is,) or whether I found it only caſed over with it, 
notwithſtanding I was very nice in examining it then, and have 
now ſome of the Fragments by me, conſiſting, among other fhining 
Parts, of ſome tranſparent angular Ones EEE 
The other Inſtance of Mr. Boy, is from Linſchoten, who ſaith, that It ino 
in the Eaſt. Indies, when they have clear'd the Diamond Mines of It come. 
all the Diamonds, In 4 few Tears time they find in the ſame place Thus 
new Diamonds produced, Boyl. Ibid. © Pound. 
ee i winds O; oe! 23H 44, nor £70 aj ag. We tn 
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| Chap. I. tbe Earth. 6 5 
ſome ſerving for Ornament; ſame furniſhing us 
with commodious Machines, and Tools to prepare 
our Food, and for Veſſels and Utenſils, and for 
multitudes of other Uſes; ſome ſerving for Firing 
to dreſs our Food, and to guard us againſt the In- 
ſults of Cold and Weather; ſome being of great 
Uſe in Phyſick, in Exchange and Commerce, in 
Manuring and Fertilizing our Lands, in Dying 
and Colouring, and ten Thouſand other Conveni- 
ences, too many to be particularly ſpoken of: Only 
there is one grand Uſe of one of theſe Strata or 
Beds, that cannot eaſily be omitted, and that is, 
thoſe ſubterraneous Strata of Sand, Gravel, and 
laxer Earth that admit of, and facilitate the Paſſage 
of the ſweet Waters (4), and may probably be the 
Colanders whereby they are ſweetened, and then 2 

dhe 
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(4) It is not only agreeable to Reaſon, but I am told by Per- 
ons converſant in digging of Wells throughout this County of 
Eex, Where I live, that the ſureſt Beds in which they find Water, 
are Gravel, and à coarſe dark coloured Sand; which Beds ſeldom 
ail to yield Plenty of ſweer Water: But for Clay, they never find 

ater therein, if it be a ſtrong, ſtiff Clay; but if it be lax and 
andy, ſometimes Springs are found in it; bur { weak, that they 

ill ſcarcely ſerve the Uſes of the ſmalleſt Family, And ſome- 
imes they meet with thoſe Beds lying next under a looſe black 
Mould, (which, by their Deſcription, I judged to be a ſort of 
dazy, or to have the Reſemblanee of an ancient ruſhy Ground,) 
ind in that Caſe the Water is always naught and ſiinks. And 
laſtly, another ſort of Bed they find in Eſſex, in the clayie Lands, 
particularly that part called the Rodings, which yields Plenty of 
it, weet Water, and that is a Bed of white Earth, as though made 
ve pf Chalk and white Sand. This they find, after they have du 
ag ehrough forty or more feet of Clay; and it is ſo tender and woiff 
hat it will not lie upon the Spade, but they are forced to throw 
t imo their Bucket with their Hands, or with Bowls ; but when 
ol t comes up into the Air, it ſoon becomes an had white Stone, 
Thus much for the Variety of Beds wherein the Waters are 
Pound. That it is in theſe Beds only, or chiefly the Springs run, 


s farther manifeſt from the forcib'e Eruption of the Waters ſome- 
It 5 — 


66 Of the Strata 7 Book III. 
the ſame time alſo conv to all Parts of the ha- 
bitable World, not only through the temperate and 
torrid Zones, but even the fartheſt Regions of the 


| 

1 

frozen Poles. | N | 8 
That theſe Strata are the r N Paſſages of the ( 

, E 


ſweet Fountain- Waters, is, I think, not to be doubt. 
ed conſidering that in them the Waters are well 
known to paſs, and in them the Springs are found 
by thoſe that ſeek for them. I fay, the principal 
Paſſages, becauſe there are other Subterraneous Guis 
and Channels, Fiſſures and Paſſages, through which 
many times the Waters make their way. 

Now that which in a particular manner doth ſeem 
to me to maniteſt a ſpecial Providence of God in 
the repoſiting theſe watery Beds 1s, that they ſhould 
be diſperſed all the World over, into all Countries 
and almoſt all Tracts of Land: That they ſhoull 


ſo entirely, or for the moſt part, conſiſt of lax, i- B 
cohzring Earth, and be fo ſeldom blended with {Mon 
other impervious Moulds, or if they are fo, it ben 
commonly but accidentally : And that they are ir 5, . 
terpoſed between the other impervious Beds, and ſ hi 
are as a Prop and Pillar to guard them off, and to N N 

Accu 


prevent their ſinking in, and ſhutting up the Pal 
{ages of the Waters. 
Ihe time when thoſe Strata were laid, was doubt: 
Teſs at the Creation, when God. ſaid, (Gen. 1. 9.) 
let the Waters under the Heaven be gathered togeths 
unto one place, and let the dry Land appear; or elk 
at the Deluge, if, with ſome ſagacious Naturaliſts o S; 

| ' we which 


rites | RE both 


Ai * a ” OE Be.” 


IHE | the Sa 


times out of thoſe watery Beds. Of which ſee Chap. 4. Note 10. 
This Eruption ſhews, that the Waters come from ſome Eminence 
or other, lying at a diſtance, and being cloſely pent up within tis 
watery Stratum, by the clayie Strata, the Waters with force mount 
np, when the Strata above are opened. | 
(5) 


* 


Chap. I. the Earth. 
we ſuppoſe the Globe of Earth to have been diſſol- 
ved by the Flood (5). At that time (whatever it 
was) when the Terraqueous Globe was in a chaotick 
State, and the earthy Particles ſubſided, then thoſe, 
ſeveral: Beds were in all probability repoſited in the 
Earth, in that commodious Order in which they 
now are found; and that, as is aſſerted, according 
to the Laws (6) of Graviiix. 
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1 V. Dr. Woodward's Eſſay, Part. Sy 714 25 | 11 +19 
6) Id. Ib. pag. 28. and pag. 74. But Dr. Beigh in his Nat. His 
ory of Lancaſhire, ſpeaking of the Coal-pirs, denies the Strata to 
lie according to the Laws of Gravitation, ſaying the Strata are a 
11 Bed of Marle, after wards Free- Stone, next Iron · Stone, then coal, or 
Kennel · Mine, then ſome other Strata, and again Cal, Hr. 
IN! But upon a ſtrifter Enquiry into the matter, finding I had rea- 
th Won to ſuſpect that few, if any, actually had tried the Experi- 
nent, I was minded to bring the thing to the Teſt of Experiment 
my ſelf; and having an Opportunity, on April 11. 1712, I cauſed 
divers places to be bored, laying the ſeveral Strata by themſelves; 
fo Mwhich afterwards 1 weighed with all ſtrictneſs, firſt in Air, then , 
to in Water, taking care that no Air-bubbles, &r. might obſtruct the 
Accuracy of the 8 The Reſult was, that in my Yard, 
| the Strata were gradually ſpecifically heavier and heavier, the low- 
er and lower they went; and the upper which was Clay, was 
bt conſiderably ſpecifically lighter than the lower Stratum; which was 
9.) firſt a looſe Sand, then a Gravel. In which Stratum principally 
nde Springs run that ſupply my Well, P 
c But in my Fields, where three. places were bored (to no great 
ell Depth) I found below the upper, ſuperficial Stratum, a deep Bed 
its, or Sand only, which was of different Colours and Conſiſtence, 
we which 1 weighed as before, together with the Virgin-mou1d ; But 
they were all of the ſame, or nearly the ſame ſpecifick Gravity 
both out of the ſame Hole, and out of different Holes, although 
ww — Sand was at laſt ſo gravelly, that hindered our boring any 
r. N b | . 
Upon this, fearing leſt ſome Errour might be in the former 
— I tryed them over again; and that with the iams.. 


* 


© of After 


9 


es ue Cem Bock III. 
c HAF. IL 


Of the Subterrancous Caverns, and the 
Vulcano s. | 


Shall take notice of the Subterraneous Caverns, 

| Grotto's, and Vulcano's, becauſe they are made 
an Objection (1) againſt the preſent Contrivance 
and Structure of the Globe. But, if well conſider- 
ed, they will be found to be wife Contrivances of 
the Creator, ſerving great Uſes of the Globes, and 
Ends of God's Government. Beſides many ſecret 
grand Functions and tions of Nature in the 
Bowels of the Earth, that in all probability theſe 
things may miniſter unto, they are of great U ſe to 
the Countries where they are (2). To inſtance in 
the very worſt of all the things named, viz. the 
| | Vulcano; 


t | 1 1 1 F F 2 


After this, I made ſome Experiments in ſome deep Chalk - Pitz 
with the Flints, Chalk, &c. above and below; but the Success 
was not ſo uniform as before. f 

Acquainting our juſtly renowned R. S. with theſe Experiments 
they ordered their Operator to experiment the Strata of a Coal 
Pit; the Succeſs: whereof may be ſeen in Philof. Tranſ. Nr. 336. 

(1) Nemo dixerit terram pulchriorem eſſe jury cavernoſs ſit, quid 
dehiſcat in multis locus, quod diſrupta caves & ſpatis inanibus 
iiſque nullo ordine diſpoſit u, nulla forma : nec que aliud continean 
quam tenebras & ſordes; unde graves & peſtiferæ exhalationes, tene 
met us, & c. Burner ubi ſupr. c 7. 5 

(2) The Zirchnit zer Sea in Carniola, is of great Uſe to the Inhz: 
bitänts of that Country, by affording them Fiſh, Fowls, Fodder, 
Seeds, Deer, Swine and other Beaſts, Carriage for their Goods 
Oc. Vid. Phil. Tranſ. Nr. 191, &c. or Loth. Abrid Vol. 2. P. 300, 
c. where you have put together in one View, what is diſperſed 
in divers of the Tranſactions. This Sea or Lake s from ſom? 


Subterraneous Grotto, or 28 is hi le by Mr. 
Falvaſer. Ibid, 0, or Lake, as is made highly probable by 
T 
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Vulcano s and j Mountains; alth | 
they are ſome of the moſt terrible Shocks of the 

Globe, and dreadful Scourges of the ſinful Inhabitants 
thereof, and may ſerve them as Emblems, and Pre- 
ſages of Hell it ſelf; yet even theſe have their great 
Uſes too, being as Spiracles or Tunnels (3) to the 
Countries where they are, to vent the Fire and Va- 
pours that would make diſmal Havock, and often- 
times actually do ſo, by dreadful Succuſſions and 
Convulſions of the Earth. Nay, if the Hypotheſis 
of a central Fire and Waters be true, theſe Out-lets 
ſeem to be of greateſt Uſe ro the peace and quiet 
of the Terraqueous Globe, in venting the Subterra- 
neous Heat and Vapours; which, if pent up, would 
make dreadful and dangerous Cpmmotions of the 


Earth and Waters. | | 
0 It may be then accounted as a ſpecial Favour of 
n the Divine Providence, as is obſeryed by the Author 
ic before praiſed (4), That there are ſcarcely any 


{© Countries, that are much annoyed with Farth- 
“ quakes, that have not one of theſe fiery Vents. 
„And theſe, (faith he,) are conſtantly all in 
Flames whenever any Earthquake happens; they 
* diſgorging that Fire, which whilſt underneath, 
WW was the Cauſe of the Diſaſter. Indeed, (faith 
at, he,) were it not for theſe Diverticula, whereby it 
oa“ thus gaineth an Exit, twould rage in the Boyels 
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tene The Grotto Podperſehio may be another Inſtance, that the very 
Subterraneous Lakes may be of uſe even to the Inhabitants of tho 
Furface above: Of which ſee Lowth, ubi ſupr. pag. 317, Sturming 
alſo may be conſulted here in his Philo. Eclect. Exercit. 1 1. de 
ds WWF £77--m0t. particularly in Chap. 3. ſome of the moſt eminent Spe- 
cuſes are enumerated, and ſome of their Uſes. 

(3) Crebri ſpecus Cremed ium] prebent. Preconceptum enim ſpiri- 
um exhalant : quod in certis notatur oppidis, que minis quatiuntur, 
Mr. Nrrebris ad eluviem cuniculis cavate. Plin. Plin. Hiſt. Nat. I. 2. c. 82. 
(4) Woodward's Eſſay, Part 3, Conſect. 13, 
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5% The Caverns, &c. Book lh 
et of the Earth much more furiouſly, and make 
« greater Havock than now it doth, So, that 
though thoſe Countries, where there are ſuch 
% Vulcano's, are uſually more or leſs troubled with 
« farth-quakes ; yet, were theſe Vulcano's wanting, 
„they would be much more annoyed with them 
< than now they are; yea, in all probability to that 
Degree, as to render the Earth, for a vaſt Space 
& -3round them, pertectly uninhabitable. In one 
«word, (faith he) fo beneficial are theſe to the 
«© Territories where they are, that there do not 
& want Inſtances of ſome which have been reſcued, 
* and wholly delivered from Earthquakes by the 
* breaking forth of a new Vulcano there; this con. 
„ tinually diſcharging that matter, which being till 
& then barricaded np, and impriſoned in the Bowels 
of the Earth, was the occaſion of very great and 
'<; — Calamaties *. Thus far that ingenious 
Author. ERAS? 


CHAP. IV. 
Of the Mountains and V alleys. 


THE laſt thing I ſhall take notice of relating to 
the Earth, ſhall be the Hills and Valleys. Theſe 

the eloquent Theorift owns to © contain ſomewhat 
* augult and ſtately in the beholding of them, that 
* inſpireth the Mind with great Thoughts and Pal- 
* lions, that we naturally on ſuch occaſions think 
of God and his Greatneſs”. But then, at the ſane 
time he faith, © The Hills are the greateſt Exam: 
* Ples of Ruin and Confuſion; that they have net 
* ther Form nor Beauty, nor Shape, nor Order, 
any more than the Clouds in the Air; that they 
conſiſt not of any proportion of Parts, referrabl 
Fo | * 
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Chap. IV. The Mountains, &, 71 
“e to any Deſign, nor have the leaſt Footſteps of 
& Art or Counſel *. Conſequently one grand part 
of this lower Creation, even the whole preſent Face 
of our Terraqueous Globe, accarding to this ingeni- 
ous Author, is a Work of mere Chance, a Structure 
in which the Creator did not concern himſelf. 
Part of this Charge I have already briefly anſwer- 
ed, and my Survey now leads me to ſhew, that the 
Mountains are ſo far from being aBlunder of Chance, 
2 Work without Deſign, that they are a noble, uſe- 
ful, yea, a neceſſary Part of our Globe (1), 
And in the firſt place, as to the Buſineſs of Or- 
nament, Beauty, and Pleaſure, I may appeal to all 
Mens Senſes, whether the grateful Variety of Hills 
and Dales, be not more pleaſing than the largeſt 
continued Plains. Let thoſe who make it their bu- 
ſineſs to viſit the Globe, to divert their Sight with 
the various Proſpects of the Earth; let theſe, I ſay, 
judge whether the far diſtant Parts of the Earth 


— 2 


_— 


r 


(1) Though there are ſome that think Mountains to be a deformity 
to the Earth, &c. yet if well conſidered, they will be found as much 
to conduce to the Beauty and Conveniency of the Univerſe, as any. of 
the other Parts. Nature (ſaith Pliny) purpoſely framed them for 
many excellent Uſes ; partly to tame the violence of greater Rivers, ta 
ſtrengthen certain Joints within the Veins and Bowels of the Earth 
to break the force of the Seas Inundation, and for the ſafety o 
the Earth's Inhabitants, whether Beaſis or Men. That they make 
much for the Proteflion of Beaſts, the Pſalmiſt teſtifies, The higheſt 
dat Wi Hills are a Refuge for the Wild-Goats, and the Rocks for Conies. 
lat The kingly Prophet had likewiſe learnt the ſafety of thoſe by his o. 
of. Experience, when be alſo was fain to make a Mountain his Refuge 
* from the fury of his Maſter Saul, who perſecuted him in the Milder- 
1 neſs. True indeed, ſuch places as theſe keep their Neighbours Poor, as 
me Wi being moſt barren, but yet they preſerve them ſafe, as being moſt 
im-  Frong ; witneſs our unconquered Wales and Scotland. here fore 
lei- good Author dot h rightly call them Nature's Bulwarks, caſt up at 
| God Almig hty's Charges, the Scorns and Curbs of V ictoriaus Armies, 
ler, Which made the Barbarians in Curtius ſo confident of their own 
hey, &c. Biſhop Wilkins's World in the Moon, pag. 1 14. | 
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. 
would be ſo well worth vifiting, if the Earth was 
every where of an even, level, globous Surface, or i 


one large Plain of many 1000 Miles; and not ra- 
ther, as now it is, Whether it be not far more plea- 
ſing to the Eye, to view from the Tops of the 
Mowmntains the ſubjacent Vales* and Streams, and 
the far diſtant Hills; and again from the Vales to 
behold the ſurrounding Mountains. The elegant 
Strains, and lofty Flights, both of the ancient and 
modern Poets on theſe Occaſions, are Teſtimonies 
of the Senſe of Mankind on this Configuration of 
the Earth. | 

But be the Caſe as it will as to Beauty, which 1s 
the leaſt valuable Conſideration, we ſhall find as to 
Convenience, this Configuration of the Earth far 

the moſt commodious on feveral Accounts. 
| 1. As it is the moſt Salubrious, of great Uſe to 
the Preſervation, or Reſtoration of the Health of 
Man. Some Conſtitutions are indeed of ſo happy 
a Strength, and ſo confirmed an Health, as to be 
indifferent to almoſt any Place or Temperature of 
the Air. But then others are ſo weakly and feeble, 
as not to be able to bear one, but can live comfor- 
tably in another place. With ſome, the finer and 
more ſubtile Air of the Hills doth beſt agree, who 
are languiſhing and dying in the feculent, and 
groſſer Air of great Towns, or even the warmer 
and vaporous Air of the Valleys and Waters. But 
contrarywiſe, others Janguiſh on the Hills, and grow 
luſty and ſtrong in the warmer Air of the Valleys. 

So that this opportunity of ſhifting our Abode 
from the warmer and more vaporons Air of the 
Valleys, to the colder and more ſubtile Air of the 

Hills, or from the Hills to the Vales, is an admi- 
rable Eaſement, Refreſhment, and great Benefit to 
the Valetudinarian, feeble Part of Mankind ; afford- 
ing thoſe an eaſy and comfortable Life, who would 


way. | | 

4 To this ſalutary Conformation of the Earth, 
we may add another great Convenienceof the Hills, 
and that is in affording commodious Places for Ha- 
bitation; © ſerving (as an eminent Author (2) word- 
eth it) © as Skreens to keep off the cold and nip- 
ping Blaſts of the Northern and Eaſterly Winds 


I 
&« 2nd reflecting the benign and cheriſhing Sun- 
« Beams, and ſo —ͤ—4 our Habitations both 
© more comfortable, and more chearly in Winter; 
< and promoting the growth of Herbs and Fruit- 
& Trees, and the Maturation of their Fruits in 
* gSummer. | 
3. Another benefit of the Hills is, that they ſerve 
for the Production of great Varieties of Herbs and 
Trees (3). And as there was not a better Judge of 
thoſe Matters, ſo I cannot give a better Account of 
this Convenience, than in the Words of the Iaft 
cited famous Author, the late moſt eminent and 
learned Mr. Ray (4), (who hath ſo fully diſcuſſed 
this Subject I am upon, that it is ſcarce poſſible to 
tread out of of his Steps therein.) His Obſervation is 
* That the Mountains do eſpecially abound with 
different Species of Vegetables, becauſe of the 
great Diverſity of Soils that are found there, eve- 
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(2) Ray's Wiſdom of God, &c. pag, 251. Diſſolution of the 
World, pag. 36. 
. (3) Thbeophraſtus having reckoned up the Trees that delight 
moſt in the Hills, and others in the Valleys, obſerveth, A 
3 Zen xe? 7 sgh Y F mila, peice we x) whhio Th ö Jes 
Te e Tus mg vs) geo 3 Th Te Xenon 7 Eno x 
T *9emuvy me _ 2 al Pl. I. 3. c. 4. Aar 
Sieg oateiorg ? @ ive. ), Y WANG Hoey . 
Tet % W 9097 2 hege, 5 dae = Te 9, Te 
UOXETES Y NAiegs 1b. J. 4. C. 1. | 
' (4) Wiſdom of God, p. 252. 
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« ry Vertex, or Eminency, almoſt affording * new 
« Kinds. Now theſe Plants (faith he,) ſerve part. 
« Jy for the Food and Suſtenance of ſuch Animals 
& as are proper to the Mountains, partly tor Medi- 
« cinal Uſes; the chief Phyſick Herbs and Roots, 
te and the beſt in their Kinds growing there: It be- 
« ing remarkable, that the greateſt and moſt Inxu- 
« riant Species in moſt Genera of Plants are native 
4 of the Mountains. 25 

4. Another Convenience which my laſt named 
learned Friend obſerves (5) is, That the Mountains 
* ſerve for the Harbour, Entertainment, and Main- 

& tenance of various Animals; Birds, Beaſts, and 
ec Inſects, that breed, feed and frequent there. 
4 For, (ſaith he,) the higheft Tops and Pikes of 
the Alps themſelves are not deſtitute of their In. 
& habitants, the Ibex, or Stein-buck, the Rupicapra, 
« or Chamois, among Quadrupeds ; the Lagopus 
among Birds. And I may ſelf, (faith he) have 
© obſerved beautiful Papilios, and Store of other 
Inſects upon the Tops of ſome of the Alpine Moun- 
e tains. 1 the higheſt Ridges of many of theſe 
Mountains, ſerve for the Maintenance of Cattle, 
<« for the Service of the Inhabitants of the Valleys. 

5. Another thing he obſerves is, That thoſe 
* long Ridges and Chains of lofty and topping 
* Mountains, which run through whole Continents 
* Faſtand Weſt (6), ſerve to ſtop the Evagation of 
* the Vapours to the North and South in hotConn- 
| VV 


th 


- (5) Ubi ſupra. 

* (6) Many have taken Notice that ſome of the greateſt Eminen - 
ees of the World run generally Eaſt and Weſt, of which take the 
late ingenious and learned Dr. Nichols s Account, [Confer. with 4 

Theift. Part. 2. pag. 191.] To go no farther than our on Count i), 
all our great Ridges of Hills in England, run Eaſt and Weſt; fo 
do the Alps, in Italy, and in ſome meaſure the Pyrenees; /0 do 
the Mountains of the Y in Atrick, and ſo do Mount — 

| 5 | ucaſus. 
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Chap. IV FS and Valleys . | 
< tries, condenſing them like Alembick Heads into 
« Water, and ſo (according to his Opinion) by a 
« kind of external Diſtillation grving original to 
“ Springs and Rivers; and likewiſe by amaſling, 
ce cooling and conſtipating of them, turn them into 
* Rain, by thoſe means rendering the fervid Regions 
& of the torrid Zone habitable. = 
To. theſe might be added ſome other Uſes and 
Conveniencies (); as that the Hills ſerve to the 
Generation of Minerals and Metals (8), and that in 
them principally are the moſt uſeful Foſſils found; 
or if not found and generated only in them, yet 
at leaſt all theſe Subterraneous Treaſures are —_ 


% 


þ 


2 
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Caucaſus, This he faith is 4 wiſe Contrivance to prevent the Vapours, 
which would all run Northwards, and leave no Rains in the Mediter- 
ranean Count ies. | | 

(7) That the Generation of many of the Clouds is owing to 
the Hilſs, appears from the Obſervations of the ingenious and 
learned Dr. Joh. 7am. Scheuchzer of Zurich, and M. Foach, Frid. 
creitlovius cited by him. They obſerved at Sun-riſing divers 
Clouds detached by the Heat of the Sun from ſome of the Tops 
of the Alps, & c. upon all which their Obſervations, the Coneluſion is, 
Mirati ſummam Creatoris ſapientiam, qui & id, quod pault ante nulli 
nobis uſui eſſe videbatur, maximis rebus deſtinaverat, adeoque ex illa 
tempore dubitare capi num Nubes eſſent future, f iſtiuſmodi Montes 
& Petre non darentur. Hypotheſs hac ſtante, eluceſceret permagna 
utilitas, imo neceſſitas, quam Helvetica Alpes non nobis tantum accol is, 
ſed & vicinis aliis regionibus præſtant, diſpenſando, quas gigmunt 
Nubes, Ventos, Aquas. Scheuch. Iter Alpin. 2. p. 20. 

(8) Let us take here OI. Mag. Obſervation of his Northern 
Mountains, Montes excelſs ſunt, ſed pro majori parte ſteriles, & 
aridi; in quibus fere nil alind pro incolarum commoditate & con- 
ſervatione gignitur, quam inexhauſta pretioſorum Metallorum uber- 
tas, que ſatis opulenti, fertileſque ſunt in omnibus vite neceſſariis, 
forſitan & ſuperfluis aliunde ſi libet conquirendis, unanimique robore, 
ac viribus, ubi vis contra hec nature dona intentata fuerit, defen- 
dend. Acre enim genus hominum eſt, &c. Ol. Mag. Hiſt. L. 6. 
rp See alſo Sir Robert Sibbald's Prodr. Nat. Hiſt. Scot. 

47. n 


F 


(g) See 


N ä , IF 15 x : 7 f 
- ww ky 9 
d * 
= - % - * 
8 1 2 * 
#1 Y 
| 'y 5 | +. 


eaſily come at in them. Alſo their Uſe to ſeveral 
Nations of the Earth in being Boundaries and Bul- 
warks to them. But there 1s only one Uſe more 
that I ſhall inſiſt on, and that is, e 


Sixthly, and laſtly, That it is to the Hills that the 


Fountains owe their Riſe, and the Rivers their Con- 
veyance. As it is not proper, ſo neither ſhall I here 
enter into any Diſpute about the Origine of Springs, 
commonly aſſigned by curious and learned Philoſo- 
phers. But whether their Origine be from condenſed 
Vapours, as ſome think (9); or from Rains falling, 
as others; or whether they are derived from the 
Sea by way of Attraction, Percolation, or Diſtilla- 
tion; or whether all theſe Cauſes concur, or only 
Tome, ſtill the Hills are the grand Agent in this pro 
digious Benefit to all the Earth: Thoſe vaſt Maſſes 
and Ridges of Earth ſerving as ſo many huge Alen. 
bicks, or Cola in this noble Work of Nature. 
But be the Modus, or the Method Nature takes in 
this great Work as it will; it is ſufficient to m 
Purpoſe, that the Hills are a grand Agent in this ſo 
noble and neceſſary a Work. And conſequently, 
that thoſe yaſt Maſſes, and lofty Piles are not, as 
they are charged, ſuch rude and uſeleſs Excreſcences 
of our ill- formed Globe; but the admirable Tools 
of Nature, contr:ved and ordered by the infinite 
Creator, to do one of its moſt uſeful Works, and 
to diſpenſe this great Bleſſing to all Parts of the 
Earth; without which neither Animals could live, 
nor Vegetables ſcarcely grow, nor perhaps Minerals, 
Metals, or Foſſils receive any Increaſe. © For was 
the Surface of the Earth even and level, and the 
middle Parts of its Iſlands and e not 
Oun- 


* —— — | 7 32 . 9 
(5) See Book I, Chap. 3. Nie 2. 
(10) Monſeeut 
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Mountainous and High, (as now it is,) it is moſt 
certain there could be no Deſcent for the Rivers, no 
Conveyance for the Waters; but inſtead of gliding, 
along thoſe gentle Dechvities which the higher 
Lands now afford them quite down to the Sea, they 
would ſtagnate, and i ſtink, and alſo drown 
large Tracts of Land. | 
But indeed, without Hills as there could be no 
Rivers, fo neither could there be any Fountains or 
Springs about the Earth; becauſe, if we could ſop- 
poſe a Land could be well watered (which I think 
not poſſible) without the higher Lands, the Waters 
could find no Deſcent, no Paſſage through any com- 
modious Out- lets, by Virtue of their own Gravity, 
and therefore could not break out into thoſe com- 
modious — 9 and Currents, which we every 
where almoſt find in, or near the Hills, and ſel- 
dom, or never in large and ſpacious Plains; and 
when in them, at great and inconvenient Depths 
of the Earth; nay, thoſe very Subterraneous Waters 
that are any where met with by digging in the 
Plains, are in all Probability owing to the Hills, 
either near or far diſtant. As among other In- 
ſtances may be made out from the forcible Erup- 
tion of the Subterraneous Waters in digging Wells, 
in the lower Auſtria, and the Territories of Modena 
and Bologna in Italy, mentioned by my fore- named 
learned Friend Mr. Ray (10). Or if there be any 
ſuch Place found throughout the Earth, that is de- 
s, void of Mountains, and yet well watered, as per- 


haps 


55 
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(ro) Monſieur Blundel, related to the Pariſian Academy, what 
1 Device the Inhabitants of the lower Auſtria, (which is encompaſſed 
| with the Mountains of Stiria) are wont to uſe to fil their Wells with 
Water. They dig in the Earth to the Depth of 25 and 20 Feet, till 
they come te an Argilla (clammy Earth] which they lors 

ut E | | through 


: 


| 
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aps ſome ſmall Iſlands may; yet in this very Caſe 
wat wk Hao of Lan? the Go 
Mountain deſcending (t unpercei ) gent- 
Iy down from the Mid-land Parts to the — 28 
moſt other Lands do; as is manifeſt from the De- 
ſcent of their Rivers, the principal of which in moſt 
Countries have generally their Riſe in the more 
lofty Mid-land Parts - 7 Lok 
And now confidering what hath been ſaid con- 
cerning this laſt Uſe of the Hills, there are two or 
three Acts of the Divine Providence obſervable 
therein. One is, that all Countries throughout the 
whole World ſhould enjoy this great Benefit, of 
Mountains, placed here and there, at due and pro- 
per Diſtances, to afford the ſeveral Nations this ex- 
cellent, and moſt neceſſary Element the Waters. 
For according to Nature's Tendency, when the 
Earth and Waters were ſeparated, and ordered to 
their ſeveral Places, the Earth muſt have been of an 


even 


— 


through ſo deep, till the Waters break forcibly out; which Water it 
# probable comes from the neighbouring Mountains in Subterraneous 
Channels. And Catlinus obſerved, that in many Places of the Terri- 
tory of Modena and Bologna in Italy, they make themſelves Well 
by the like Artifice, Ne. By this means the ſame Seig. Caſſini mad: 
. # Fountain at the Caſile of Urbin, that caft up the Water five Fit 
3 the leyel of the Ground. Ray's Diſc. 1. pag. 40 
i plura, | 12 

Upon Enquiry of ſome Skilful Workmen, whoſe Buſineſs it is 
to dig Wells, &. whether they had ever met with the like Caſe, 
as theſe in this Note, they told me they had met with it in Eſſer, 
where after they had dug to 350 Foot Depth, the Man in the 
Well obſerved the clayic Bottom to ſwell and begin to ſend out 
Water, and ſtamping with his Foot to flop the Water, he made 
way for ſo ſuddain and forceable a Flux of Water, that before he 
could get into his Bucket, he was above his Waſte in Water; 
which ſoon aſcended to 17 Feet height, and there ſtayed : And altho 
they often with great Labour endeavoured to empty the Well, in 
order to finiſh their Work, yet they could never do it, but were 
torced to leave it as it was. N | 
Ks OR = (11) As 
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een Surface; or nearly ſo, The ſeveral component 
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Parts of the Earth muſt have ſubſided according to 
their ſeveral ſpecifick Gravities, and at laſt have 
ended in a large even ſpherical Surface, every where 
equi-diſtant from the Center of the Globe. But that 
inſtead of this Form, ſo incommodious for the Con- 
veyance of the Waters, it {ſhould be jetted out every 
where into Hills and Dales ſo neceſſary for that Pur- 
poſe, is a manifeſt Sign of an eſpecial Providence 
of the wiſe Creator. | * 
So another plain Sign of the ſame eſpecial Pro- 
vidence of God in this matter is, that generally 
throughout the whole World, the Earth is ſo dif 
poſed, ſo ordered, fo well laid, I may ſay, that 
the Mid- land Parts, or Parts fartheſt from the Sea, 
are--commonly the higheſt. Which is manifeſt, I 
have ſaid, from the Deſcent of the Rivers. Now 
this is an admirable Proviſion the wiſe Creator hath 
made for the commodious Paſlages of the Rivers, 
and for draining the ſeveral Countries, and carry- 
ing off the ſuperfluous Waters from the whole Earth, 
which would be as great an Annoyance, as now 
they are a Convenience, - | 
Another providential Benefit of the Hills ſupply 
ing the Earth with Water is, that they are not only 
inſtrumental nag: to the Fertility of theValleys ; 
but to their own alſo (11), to the Verdure of the 
Vegetables without, and to the Increment and Vi- 
gour of tlie Treaſures within them. 1 I 


- 


1 
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(11) As the Hills being higher, are naturally diſpoſed to be 
drier than the Valleys ; ſo kind Nature hath provided the greater 
Supplies of Moiſture for them, ſuch at leaſt of them, as do not 
aſcend above the Clouds and Vapours. For, beſides the Foun- 
tains: continually watering them, they have more Dews and 
Rains commonly than the Valleys. - They. are more frequently 
covered with Fogs ; and by retarding, ſtopping, or compreſfing 


the 
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Thus having vindicated the preſent Form and 
Fabrick of the Earth, as diſtributed into Mountains 
and Valleys, and thereby ſhewn in ſome Meaſure 
the Uſe thereof, particularly of the Mountains, 
which are chiefly found fault with : I have, I hope, 
made it in ſome meaſure evident, that God was no 
idle Spectator (12), nor unconcerned in the ordering 
of the Terraqueous Globe, as the former bold Charges 
againſt it do infer z that he did not ſuffer fo grand ii 
a Work, as the Earth, to go unfiniſhed out of his Ml 2: 
Almighty Hand; or leave it to be ordered by c. 
Chance, by natural Gravity, by cafual Earthquakes, Wt oz 
Sc. but that the noble Strokes, and plain Remains 
of Wiſdom and Power therein do manifeſt it to be 
his Work. That particularly the Hills and Vales, 
though to a peeviſh weary Traveller, they may 
ſeem incommodious and troubleſome, yet are a no- 
ble Work of the great Creator, and wiſely ap- 
art by him for the Good of our fublunary 
World. | 
And ſo forall the other Parts of our Terraqueous 
Globe, that are preſumed to be found fault with by 
ſome, as if careleſsly ordered, and made without 
any Deſign or End; particularly the Diſtribution 


of 
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the Clouds, or by their greater Cold condenſing them, they have 
larger Quantities of Rain fall upon them. As I have found by 
actdal Experience, in comparing my Obſervations with thoſe of 
my late very curious and ingenious Correſpondent, Richard Town 
40, Eſq; of Lancaſhire, and ſome others, to be met with before, 
Chap. 2. Note 1. From which it ap that above doubk 
the Quantity of Rain falleth in . than doth at Upmin- 
fer, The Reaſon of which is, becauſe Lancaſhire hath more, 
and much higher Hills than Eſſex hath, See Book II. Chap: 5. 
Fore 5. | . 

(11) Accuſandi ſand mez ſententid hic ſunt Sophiſte, qui cum 
nondum invenire, neque exponere opera Nature queant, eam tamen 

inertia atque inſeitià condemnant. &. Galen. de Uſ, Part, I. I. 1% 
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of the dry Land and Waters; the laying the ſeve- 

ral Strata, or Beds of . Farth, Stone, and other 
Layers before Spoken of; the Creation of noxious 
Animals, and poiſonous Subſtances ; the boiſterous 
Winds; the Vulcano's, and many other things 
which ſome are angry with, and will pretend to 
amend : I have before Thewn, that an infinitely wiſe 
Providence, an Almighty Hand was concerned even 


and Uſes, and are highly inſtrumental and benefi- 
cial to the Being, or Well-being of this our Globe; 
or to the Creatures reſiding thereon. — 
So alſo for Humane Bodies, it hath been an anci- 
ent (O as well as modern Complaint; that our Bo- 
dies are not as big as thoſe of other. Animals, that 
we cannot run as ſwift as Deer, fly like Birds, and 
that we are out-done by many Creatures in the Ac- 
curacy of the Senſes, with more to the ſame pur- 
poſe. But theſe Objections ate well anſwered by 
Seneca (F), and will receive a fuller Solution from 
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what I {hall obſerve of Animal Bodies hereafter. 
1 * doko 2 8 But 
ut 
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(l) Yide quam iniqui ſent divinorum munerum æſti matores, etiam 
quidam proſeſſi ſapientiam. Queruntur quod non magnitudine cor- 
ori æque mus Elephantes, velocitate Cervos, levitate Aves, impetu 
Tauros; quod E cut is Belluis, decentior Damis, denſior Ur- 
ts, moll ior Fibris; qu ſagacitate nos narium Canes vincant, 7 
arie luminum Aquile, ſpatio etatis Corvi, multa Animalia nanli 
acilitate. Et cum quadam ne coire quidem in idem Matura patia- 
wwe; u, ut velocitatem corporis & vires pares ani malibus habeamus; 
ible * dverſi & diſſidenti bus bonis Hominem non eſſe compoſitum, injuri- 


in · ¶ m vocant; & in negligentes noſtri Deos queri moniam jaciunt, quod 
ore; n bona valetudo, & vitii ineæpugnabilis data ſit, quod non ſuturi 
; 6, Nientia. Yix ſibi temperant quin couſque impudentiæ provebantur, | 


ut Naturam oderint, quod infra Deos ſumus, quod wn in equo illi 
etimus. Seneca de Berief. I. 2. c. 9. 
(c,) Quanto ſatius eft ad coniemplationem tot tantoriumque benefi- 
forum reyerti, & agere gratias, quod nos in hoc pulcberrimo domi- 
illo yoluerunt Dit) * ſortiri, quod terrenis * ö 
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in them, that they all have their admirable Ends, 
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But indeed after all, it is only for want of our 

| knowing theſe things better, that we do not admire 

- (13) them enough; it is our own Ignorance, Dul- 

| neſs, or Prejudice, that makes ns charge thoſe noble 

Works of the Alm mighty, as Defects or Blunders, as 
W-contrived, or II- made. 

It is therefore fitter for ſuch finite, weak, igno- 

| rant Beings, as we, to be humble and meek, and 

4 conſcious of our Ignorance, and jealous of our own 

Judgment, when it thus confronteth infinite Wil. 

dom. Let us remember how few things we knoy, 

how many we err about, and how many we ar: 

3 of: and thoſe, many of them, the mot 

amiliar, obvious things; things that we . ſee and 

handle at Pleaſure, yea our own Bodies, and 

that very part of us whereby we d at al 

our Soul. And ſhould we therefore pretend to cen. 

{ure what God doth ! Should we pretend to amend 

his Work! Or to adviſe infinite Wiſdom ! Or to 

know the Ends and Purpoſes of his infinite Will, 2 

if we were of his Council! No, let us bear in mand, 

that theſe Objections are the Products, not of Rex 

Jon, but of Peeviſhneſs. They have been incom 

moded by Storms and Tempeſts ; they have been 

terrified with the burning Mountains, and Earth 

quakes ; they have been annoyed by the noxiou 

Animals, and fatigued by the Hills; and there 

fore are angry, and will pretend to amend the: | 

Works of the Almighty. But 1n the Words A „ * 

- In, A 
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Then having reckoned up many of the Privileges and Benefit Tr. 
which the Gods, he faith, have conferred upon us, he conelud , ef 
Ita eft : cariſſimos nos habuerunt Dii immortales, habentque. Et 4 2 
maxi mus tribui honos potuit, ab ipſis proximos collocaverunt. Ma; 
caccepimus, majora non cepimus. Senec. ibid, | 
(13) Naturam maxim? admiraberis, ſs omnia ejus opera perluſt 

1. Galen. de UL. Part I. 11. congluſ, ee (0 
1 4 Uh 
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Paul (14), we may ſay, Nay, but, O Man, who art 
thou that replieſt againft God? Shall the thing formed 
ſay to him that formed ir, Why haſt thow made me thus? 
Harb not the Potter power over the Clay, * ſame 
lump to make ons Veſſel to honour, and another to diſbo- 


jw ? If the Almighty Lord of the World had for 


| own Pleaſure made this our World more incon- 
| WH venient for Man; it would better become us to ſit 
1 8 fill, and be gmt, to lament our own great infir- 
- WH ities and failings, which deſerve a worſer place, a 
mwore incommodzous Habitation, than we meet with 
in wy lege this 2 — . 
World; in which we find every thing neceſſary 

che Suſtentation, Uſe and Pleaſure both of Man, 
ad every other Creature here below; as well as 
ly ſome. Whips, ſome Rods to ſcourge us for our 
c Sins (15), But yet ſo admirably well tempered is 


our State, ſuch an Accord, ſuch an Harmony is 


u there throughout the Creation, that if we will but 
vB purſue the Ways of Piety and Virtue, which God 
0, hath appointed, if we will form our Lives accord- 
ing to the Creator's Laws, we may eſcape the 
ur Evils 
el 

" N * — 
- (14) Rom. 9. 2 21. . 3 „ . 
5) Neither are they (noxious Creatures] of leſs Uſe to amend 
mw i Minds; by teaching us care, and Diligence, and more Wit. And 
d. much the more, the worſe the Things are we ſee, and fhould avoid. 


Weeſles, Kites, and other miſchievous Animals, induce us to Watch- 
fulneſs : Thiſtles and Moles, to good Husbandry. Lice oblige us to 
Cleanlineſs in our Bodies; Spiders in our Houſes 3 and the Moth in 
our Clothes, The Deformity and Filthineſs of Swine, make them the 
Beauty-ſpot of the Animal Creation, and the Emblems of all Vice. The 
Truth i, things are hurtful to us, only by Accident; that is, not 
of Neceſſity, but through our own Negligence, or Miſtake, Houſes 
decay, Corn is blaſted, and the Weevle breeds in Mault, ſoomeſ# towards 
the South. Be ie ſo, it i then our own Fault, if we uſe noe the | 
Means, which Nature and Avt have provided againſt theſe Inconves -, 
nenties. Grew's Coſmol. c. 2. F. 49, 30. 


bs (16) Nen 
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Evils of this our frail State, and find ſufficient 
means to make us happy whilſt we are in the Body. 
The natural Force and Tendency of our Vertue 
will prevent many of the Harms (16), and the 
watchful Providence of our Almighty Benefactor 
will be a Guard againſt others; and then nothing 
is wanting to make us happy as long as we are in 
this World, there being abundantly enough to en- 
tertain the Minds of the moſt contemplative; Glo- 
ries enough to pleaſe the Eye of the moſt curious 
and inquiſitive ; Harmonies and Conforts of Na- 
ture's own, as well as Man's making, ſufficient to 
delight the Ear of the moſt harmomous , all ſorts 
of pleaſant Guſto's to gratify the Taſte and Appe- 
tite evenof the moſt luxurious; and fragrant Odours 
to pleaſe the niceſt and tendereft Smell ; and in a 
word, enough to make us love and delight in this 
World rather too much, than too little, conſidering 
_ nearly we are allied to another World, as well 
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16) Jon eſt gemendus, nec gravi urgendus nece 
( 88 l Kais Be. ay 
-* Senec. Hercul. Oct. Act. 3. Car. 1833. 
Wunquam Stygias fertur ad umbras 
.  dichyta virtus. Id. ibid, Car. 1982. , 
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ſelf in Particular, I ſhall next take a view of 
the Inhabitants thereof; or- the ſeveral kinds of 
Creatures (1) that have their Habitation, Growth, 
or Subſiſtence thereon. 

Theſe Creatures are either ſenſitive, or inſenſi tive 
Creatures. 
In ſpeaking of thoſe endowed with Senſe, I ſhall 

conſider. 

1. Some things common to them all. 

2. Things peculiar to their Tribes. 

1. The things in comman, which! intend to take 
notice of, are theſe en. boy hg) 

1. The five Senſes, and their Organs. | 
2. The great Inſtrument of Vitality, Reſpira- 
ion. 


z The Motion,” or Loco motive nag of Ani- 
mals, 
' The 


T: N the laſt Book E ſurveyed the Earrh it 
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(i) Principio cxlum, ac in 1 8 . 
Lucentemque globum Lune, Titani aque aſt ra 
Spiritus intus alit, totamque infuſa per artus 


| K Mens agitat molem, & mag no ſe corpore mi ſcet. 
| Inde hominum, pecudumgqpe genus, vitæque volantum. 
Et que marmoreo fert monſtra ſub £quore pont us. 
Igneus eſt ill is vigor, & cæleſis origo 
Seminibus. Virgil. Aneid. L.'6. 


Gy ones (2) Ex 
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4. The Place, in which they live and act et 
5. The Balance of their Numbers. 
6. Their Food. 

7. Their 8 
g. Their Houſc ſes, Ne , or Habitations. 
9. Their Methods 0 2 He ſervation. 
10. Their Generation, — Con ſervation of their 
Species by that means. 


CHA P. 4 
Of the foe Senſes i in general. 


HE firſt thing to be conſi deed i in common to 
all the ſenſitive Creatures, is their faculty of 
| Sein xe „Hearing, Smelling, Taſting, and Feeling z and 
ans miniſtring to theſe five Senſes, toge- 
- with the exact Accommodation of thoſe Senfes 
and their Organs to the State and Make of every 
Tribe of Animals (2). The Conſideration of 
which Particulars alone, were there no other De- 
monſtrations of God, is abundantly ſufficient to 
evince the infinite Wiſdom, Power and Goodneſs 
of the great Creator. For who can but ſtand 
amazed at the Glories of theſe Works; at the 
admirable Artifice of them, and at their noble Uſe 
and Performances! For ſuppoſe an Animal, as ſuch, 
had Breath and Life, and could move it ſelf hither 
and thither; how could it know whither to go, 
what it was about, where to find 3 Its Food, how ro 
85 avoi 
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(2 ) Ex — bus ante caters Homini Taftns, kinds Guſtatus : 
reliquis ſuperatur à multis, Aquile clarihs cernunt: Vultures ſa 
Zacius odorantur: liquidiis audiunt Tala obrutæ terra, tam 4 
ærque A natura * _ Nat. Hiſt. L. 10. e. (3) Ot 

| O 
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avoid thouſands of Dangers (3), without Sight ! | 
How could Man particularly, view the Glories of 
the Heavens, ſurvey the Beauties of the Fields, and 


| enjoy the Pleaſure of beholding the noble Variety 


of diverting Objects, that do, above us in the Hea- 
vens, and here in this lower World, preſent them- 
ſelves to our View every where; how enjoy tlus, I 
fay, without that admirable Senſe of Sight (4)! 
How could alſo the Animal without Smell and Tafte 
diſtinguiſh its Food, and diſcern between wholſome 
and unwholſome ; beſides the Pleaſures of delightful . 
Odours, and reliſhing Guſto's! How without that 
other Senſe of Hearing, could it diſcern many Dan- 
gers that are at a diſtance, underſtand the Mind of 

others, perceive the harmonious Sounds of Muſick, 
and be dehghted with the Melodies of the winged 
Choir, and all the reſt of the Harmonies the Creator 
hath provided for the Delight and Pleaſure of his 
Creatures! And laſtly, how could Man, or an 

other Creature diſtinguiſh Pleaſure from Pain, Healt 


from Sickneſs, and conſequently be able to keep 


their Body ſound and entire, without the Senſe of 
Feeling | Here, therefore, we have a glorious Oeco- 
nomy 1n every Animal, that commandeth Admira- 
tion, and deſerveth our Contemplation: As will bet- 
ter appear by coming to Particulars, and diſtinctly 
conſidering the Proviſion which the Creator hath 
made for each of theſe Senſes, x 
CHAP, 
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(3) adh pars corpeis pretiefiſfma, & qui lac uſu vitew d- 


*Tuant a morte, Plin. Nat. Hiſt. l. 11. c. 37. 


| (4 Fæ mine 9 ſolis oc ulis di ſcernere valebant inter 
Ove que ex Gallinã nigra, & que ex albi nata ſunt, is what is 
affirmed (how truly 1 know not) by Grimald. de Lumin. & Color, 
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CHAP. L 
; Of the Me. 


F OR our clearer proceeding in the Conſideration 
of this noble Part (1), and underſtanding. its 
Oeconomy, I ſhall conſider, © 0 
1. The Form of the Eye. 
2. Its Situation in the Body. 
3. Its Motions. 2 0 
4. Its Size. 
5. Its Number. 
6. Its Parts. © SLES 
7. The Guard and Security Nature hath provided 
for this ſo uſeful a part. 85 „ 
As this eminent part hath not been pretermitted 
by Authors, that have made it their particular Deſign 
and Buſineſs to ſpeak of the Works of God; ſo di- 
vers of the aforeſaid Particulars have been touched 
upon by them. And therefore I ſhall take in as 
little as poſſible of what they have ſaid, and as near 
e 22 . 


(i) In Difſeflionibus anatomicis vir aliquid admirabilius, aut ar 


tiſiciaſſus, ſtruſtura Oculi bumani, meo quidem judicio, occurrit . ut 
merito per excellentiam Creatoris appelletur Miraculum. Gul. 


Fabr. Hildan. Cent. 2. Obſerv. 1. 


So likewiſe that accurate Surveyor of the Eye, Dr. Briggs, 
whoſe Ophthalmography I have met with ſince my penning this 
part of my Survey. His Character of this curious Piece of God's 
Work is, Anter pracipuas corporis animati partes, qua magni con. 
ditores noſtri ſapientiam oftendunt, nulla ſane reperitur, que major 
pempà elucet quam ipſe Oculus, aut que elegantiors forma concinna- 
tur. Dum enim alje partes vel minori ſatellitio ſtipantur, vel in 
tantam venuſtatem baud aſſurgunt; Ocelli peculiarem honorem & 
decus a ſupremo Numine afflatum referunt, & nunquam non ſtupendæ 


ſue Potentiæ eharacteres repreſentant. Nulla ſand pars tam div ino 
artiſrio & oraine, Sic, Cap. 1. 5. 1. 


(2)k 
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as I can, mention chiefly what they have omitted. 


1. For the Form of the Eye; which is for the 
moſt part Globous, or ſomewhat of the ſphæroidal 
Form: Which is far the moſt commodious optical 
Form, as being fitteſt to contain the Humours 
within, and to receive the Images of Objects from 
without (2). Was it a Cube, or of any een 
Form, ſome. of its Parts would lie too far off (3), 
and ſome too nigh thoſe lenticular Humours, which 
by their Refractions cauſe Viſion. But by means of 
the Form hetore-mentioned, the Humours of 2 

r gy = 
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(2) It is a good reaſon Frier Bacon aſſigns for the Spharicity of 
the Eye: Nam ſs efſet plane figure, ſpecies rei majoris oculo non poſ: 
er cadere perpendiculariter ſuper eum. cum ergo Oculus vides 
magna corpora, ut ferè quartam cali uno aſpectu, manifeſium eſt, 
quod non poteſt eſſe plane figure, nec alicujus niſi ſpharice, quoniam 
uper ſpheram parvam poſſunt cadere perpendiculares infinite, que 4 
magno corpore yeniunt, & tendunt in centrum Sphere : Et fic ma- 
rnum corpus poteſt ab Oculo parvo videri. For the Demonſtration 
pf _ he hath given us a Figure. Rog. Bacon. Perſpect. Diſtinct. 
Dr. Briggs ſaith, Pars antica, (ſive Cornea,) convexior eſt poſticd: 
bic enim Tatione ' radis melius in pupillam detorquentur, & Oculs 
undus ex alters parte in majorem (propter imagines rerum ibidem 
delineandos) expanditur. Ibid. &. 2. 1 

(3) Suppoſe the Eye had the Retina, or back · part flat for the 
Reception of the Images, as in Fig. 1. ABA it is manifeſt, that if 
the Extremes of the image AA were at a due focal Diſtance, the 
middle B would be roo nigh the Cryſtalline, and conſequently 
eppear confuſed and dim; but all parts of the Retina lying at a 
we focal Diſtance from the Cryſtalline, as at ACA, therefore the 
mage painted thereon is ſeen diſtinct and clear. Thus in a dark 
oor, with a Lens at a hole in the Window, (which Sturmius 
alls his Artificial Eye, in his Exercit. Acad. one of which he 
bad made for his Pupils, to run any where on Wheels. In this 
Room, I fay,) if the Paper that receives the Images be too nigh, 
or too far off the Lens, the Image will be confuſed and dim; but 
in the Focus of the Glaſs, diſtinct, clear, and a pleaſant Sight. 


(4) Blemmyis 


nad T 
n " Fe 0 r 
* 3 
* * 


90 Of zhe Eye, Bock IV. WC 
ye are commodiouſly laid together, to perform n 
klar Office of Refraction; and the Retina, and eve. » 
ry other part of that little darkned Cell, is neatly Wl 3 
pte regnlarly 20 receive the Images from with. f 
out, and to convey them accordingly to the com- m 
mon Senſory in the Brain. : } 
I To this we may add the Aptitnde of this Figure i 
to the Motion of the Eye. For as it is neceſſary for F. 
the Eye to move this way, and that way to ad jut p- 
ĩt ſelf to the Objects it would view, fo by this Fi ar 
gure it is well prepared for ſuch Motions, ſo that à l 
can with great Facility and Dexterity direct it ſel! Bl ta 
as Occaſion requires. „ ſo; 
And as the Figure, ſo no leſs commodious is, ta 
2. The Situation of the Eye, namely in the Head te 
(4), the moſt erect, eminent Part of the Body, Bil fo, 
near the moſt ſenſible, vital Part, the Bram. y hi 
its Eminence in the Body, it is prepared to take Bi en 
in the more (5) Objectz. And by its Situation un Bl ip: 
the Head, beſides its Proximity to the Brain, it à Bi ' 
in the moſt convenient Place for Defence and Secu- Wi th 
rity. In the Hands, it might indeed (in Man) be ral 
rendered more eminent than the Head, be Bl Oc 
turned about here and there at Pleaſure. ' But then Wil 
it would be expoſed to many Injuries in that ative I th 
Part, and the Hands (6) rendered a leſs active and Bil do 
2 | pti 
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(4) Blemmyis traduntur capita abeſſe, Ore & Oculis pectori affxis 
Plin. Nat. Hift. I. 5; c. 8. Occidentens verſus quoſdam ſine 4 
Oculos in humeris babentes. Ib. 1. 7. c. 2, From theſe, and othes 
fuch like Fables, in this laſt cited Chapter, no doubt our famous 
Romancer Sir 7. Mandevile, had his Romantick Stories, related in 
His Travels. Ea 4 "PI i ö e 8 
4 8 See Book V. Chap. 2. Note 5. 


Galen deſerves to be here conſulted, who in his Book D* 


hi: Partium, from many conſiderations of the Hand, ſuch as what 
is here mentioned, as alfo irs Structure, Site and Uſe, large 
proves and reffects upon the Wiſdom and Providence of the Con- 


(7) ,t, 


triver and Maker of that Part. 
6 r 


| Chap »y — 10 


ne. ehg And the like be ſaid to its Site 
in any other Part. of the „but where it is. 
But in the Head, both of Man, and other Animals, 
it is placed in a Part that ſeems to be contrived and 
made Ichielh for the Action of the principal Senſes. 

Another dune obſervable in the Site of the Eye, 
is the manner of its Situation in the Head, in the 
fore: part, or dide· part thereof, according to the 
particular Occaſions of particular Animals. In Man, 
and ſome other Creatures, it is placed to look direct- 
ly forward chief „but withal it is fo ordered, as to 
take in near the iſphere before it. In Birds, and 
ſome —— "the Ey es are ſo ſeated, as to 
take in near a whole Sphere, "That they may the bet- 
ter ſeek their Food, 'and eſcape Dangers. And in 
ſome Creatures they are ſeated, ſo as to ſee beſt be- 
hind them (5), or on each fi de, whereby they are 
enabled to ſee their Enemy that purſues them that 
way, and ſo make their Eſcape. 

And for the Affiſtance of the Eyes, and ſome of 
the other Senſes in their Actions; the Head is gene- 
rally made to turn here and there, and move as 
0 11 requires. Which leads me to the 5 

2 2 Ar pon, a 

the Eye it ſelf. An is generally upwards, 

downwards, backwards, fo 1 

(3), for the better, more eaſy, and cute les 

* of the viſual Rays, 18 * 
t 


c 
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gr 6 tuberant, 
placed ſo much towards the ſides of their Head, that their 
two Eyes take in nearly 2 whole Sphere: whereas in Dogs, that 
purſue them,) the Eyes are ſer more forward in the Head, to | 
that way, more than backward. 

(8) Sed lubricos Oculos fecit [Natura] & * ut & decline- 
rent quid noceret; & aſpeltum, M m—_ fein conyerterent. 
Cicer, de Nar, Deor. 1 A 

b is 4 3 5 00 The 


„ Of ibe Be, Bock I, 

| But where Nature any way deviateth from thi 
Method, either by denying Motion to che Eyes t 
the Head (9), it is à very wonderful Proviſion ſhe E 
hath made in the Caſe. Thus for.a Remedy of this t 
inconvenience, in ſome Creatures their Ey are - 
ſent out at a Diſtance (10) from the Head, to be cir N 
cumyolved here and there, or one this, the oth 


. Wien | , PATSY PR CTY — N 
. N 2 
(9) The Eyes of Spiders, (in ſome four, in ſome ſix, and in ſome 
eight) are placed all in the fore front of their Head, (which is round, 
and without any Neck,) all diaphanous and tranſparent, like a Locke 
of Diamonds, & e. neither wonder why Providence ſhould be ſo anome: 
tous in this Animal, more than in any other we know of. For, 1, 
Since they wanting 4 Neck cannot move their Head, it is requiſite tha 
defect ſhould be ſupplied by the multiplicity of Eyes. 2. Since thy 
were to live by catching ſo nimble a Prey as a Fly is, they ought t 
ſee her every way, and to take her per ſaltum (as they do) without 
any Motion of the Head to diſcover her : which Motion would hav 
ſeared away ſo timorous an Inſect. Power's Microſc. Obſerv. p. x1, 
The Eyes of the Cameleon reſemble a Lens, or Convex 61% ſet in 


a verſatile globular Socket, which ſhe turneth' backward, or any waz, ] 
vit bout moving her Head; and ordinarily the one a contrary, or quit: WM one 
different way from the other. Dr. Goddard in Phil. Tranſ. Nr. 137. tha 


But what is more extraordinary in this Motion [of the cameleons 
Eye] is to ſee one of the Eyes move, whilſt the other remains in- 
moveable ;, and the one to turn forward, at the ſame time that the 
ether looketh behind; the one to looꝶ up to the Sky, when the other s — 
fixed on the Ground. And all theſe Motions to be ſo extream, that 
they do carry the Pupilla under the Creſt, which makes the Eye-brow, (1 
and ſo far into the Canthi, or Corners of the Eyes, that the Sight can (r 
diſtern whatever is done juſily behind it, and direftl before, without * 
turning the Head which is faſtened to the Shoulders. Mem. for 3 _ b. 
Nat. Hiſt. in Anatom. diſſect. at Pariſ. Diff, of Gamel. pag. 22. made 

(10) Snails ſend out their Eyes at a Diſtance, they being con. dendic 
tained in their four Horns, /ike atramentous Spots, 1. to the end little 
of their Horns ; or rather to the ends of thoſe black Filaments or optick I 10. 
WWerves, which are ſheathed in ber Horns, as Dr. Power wordeth it. 5 _ 
oh U 31. pag. 36. So the ingenious Dr, Liſter Exercit. Anat. Coch!. 25 
& Limac. 3 To . . 


(14) K 


that way, at Pleaſure. And in Creatures, whoſe 
Eyes are- without Motion, as in divers Inſects, in 
this Caſe either they have more than two Eyes, or 
their Eyes are nearly two protuberant pe 
and each Hemiſphere often conſiſting of a prodigious 
Number of other little Segments of a Sphere (11). 
By which means thoſe Creatures are ſo far from 
being denyed any Benefit of that noble and moſt 
neceſſary Senſe, of Sight, that they have probably 
more of it than other Creatures, anſwerable to the 
Rapidity of their Flight, and briſk Motion; and to 


" Witheir Inqueſts after Food, Habitation, or 7 
u tories of Generation, or ſuch other Neceſſity of the 


Animal. | | 
4. Another admirable Proviſion in the Eye is, 
its Size; in ſome Animals large, in ſome little. It 
would be endleſs here to enumerate Particulars ; as 
thoſe of Quadrupeds, Birds, Inſects, and other Ter- 
reſtrial Animals. And as for Fiſhes, they will 
fall under another part of my Survey. 

I ſhall, therefore, only take notice of its Size in 


1 one Creature, the Mole (12). As the Habitation of 
* that uncouth Animal is wholly Subterraneous, its 
n- | | Lodging, 
the | 


20 (11) Vid. l. 8. c. 3. Note 17. | 
1 (12) Severinus is of Ariſtotle's, Pliny's, and Alb. Maguuss Opi- 
nion, that the Mole hath no Sight; G. Seger denies any Humour 
Js be therein, bur thinks they may probably ſee, becauſe Naturs 
made nothing in vain. But Borrichius ſaith, their Eyes have ap- 
» pendiculam nerveam in cerebrum euntem cujus beneficio globuli ills (the 
y L little eyes] extra pellem facile poterant exſeri, retrahique pro arbi- 
%- i/lis oculorum globulis humor aqueus copioſe ſatis nat «- 
1 bat ; ceterorum non niſt tenue veſtigium. Blaſ. Anat. Anim. c. 33. 
84 Et quoniem Natura hoc vitæ genus ipſi deſtinavit, etiam perquam 
exiguos Oculos—dedit eo conſelio, ut ii, pretioſiſſima corporis pars, a ter- 
re pul ere ne affligerentur. I inſuper pilis tecti, &. Humores illis 
Lid, I eculis inſunt, & tunica nigra, uvea, ſe prodit. Al hos tramite alio 
nerrus venir. Schneider In Blaſ. ibid. © 5 
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Lodging, its Food, its Exerciſes, nay, even all it 
2 Lodging es and Pleaſures are in thoſe Subterraneoy 
— and Paſſages, which its own Induſtry hath 
made ſor it ſelf; fo it is an admirable Proviſion 
made in the Size of the Eye of that little Creature 
to anſiver all its Occaſions, and at the ſame time 91 
vent Inconveniences. For 2s à little 
ffice an Animal living always under K 0 
the ſmalleſt Eye will abundantly ſupply that O 
baſion. And as a large protuberant Eye, like that 
of other 22 er: —_ 55 * 
in its cipa ine or it's 
and Fallage; ſo it is endowed With a {mal 
one, coinmodicaſty ſeated in the RO: wel 
fenced and guarded againſt the Annoyances of the 


5. Another thi remarkable in this noble pat 
bf Animals is its umbers; —_— 


* 

— 
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„unde time ſince 1 wade divers accurate Diſſectlons of the Ey a 
Males, with the help of Microſcopes, having a doubt whether what 
we take to be Eyes, were ſuch or no, But upon a ſtrict Scrutiny 
1 plainly could diſtinguiſh the Yiereous, and chryſtalline Humour, 
yea, the Lgamentum Ciliave, and the atramentaceous Mucus. The 
Pupil I could manifeſtly diſcern to be round, and the Cornea cop 
ped, or conical: The Eye is at a great D tance from the Brain 

. the Optick Nerve very ſlender, and long, reaching from the Fx: 
through the intermediate Fleſh, and ſo paſſeth to the Brain, alonf 
with the pair of Nerves reathing to the Noſe, which are mud 
the largeſt in all the ar re _ Creatures, 1 imagine, hai 
the faculty of withdraw yes, if not quite into the Head 

-28 Snails, yet more or re Jr — the Hair, 2 they have more 0 
leſs occaſion to uſe, or guard their Eyes. 

Galen faith; Moles have Eyes, the cyppallise and Fitreou Ht 
tours, encompaſſed with Timicks. De Uſ. Pare. l. 14 6. 6. 8 
accurate an Anatomiſt was he for his Time. 


(13) Ni tells us of a fort of Heron with but one Eye, but tun 


only by hear - ſay. Inter Aves Ardeolarum genere, quos Leucos vocax 


7 hy oeulo carere tradunt. Nat. Hiſt. I. I I. e. 47. 80 8 


in any Inſtance, that I know of; and in ſome Ani- 

mals more, as I have already hinted (14).  _ 
Now this a0 winded le ——_— — ſor 

the Convenience of taking in larger e or 
Space: And in the next place, the Animal is by * 

is Proviſion, in ſome Meaſure, prepared for the 
Misfortune of the loſs of one of theſe noble, and 


* of its Body. | 
But ſides all this, there is another thing 
conſiderable in this multiplicate Number of the 
Eye; and that is, that the Object ſeen is not mul - 
tiplied as well as the Organ, but appears but one, 
though ſeen with two, or more Eyes (15). A ma- 
nifeſt Sign of the infinite Skill of the Contriver of 
this ſo noble a Part, and of the exquiſite Art he 
employed 


_ —_— — [4 


—— 


the Nigre that hath but one Eye, and that in his Forehead, J. 6. 

e. 30. Which Fables I rake notice of more for the Reader's Di- 

verſion, than any Truth in them. | 

14) Supra, Note 9g. 2 ; 
— The moſt celebrated Anatomiſts differ greatly about the 

reaſon why we ſee not double with two Eyes. This Galen, and 

others after him, generally thought to be from a Coalition or De- 

cuſſation of the Optick Nerves , behind the Of. Sphænoides. But 

whether they decuſſate, coaleſce, or only touch one another, they 

do not well agree. The Bartholines expreſly aſſert they are united, 

non per ſimplicem cont actum vel interſectionem in homine, ſed tota- 

lem ſubſt antie confuſionem, Anat. I. 3. c. 2. And whereas Veſa- 

lius, and ſome others had found ſome Inſtances of their being diſ- 

united; they ſay, ſed in pleriſque ordinariè canfunditur interior ſub- 

ftantia, ut accurata diſquiſitione deprehendi. i | 2 

But our learned Dr. Gibſon, ( Anat. I. 3. c. 10.) faith, they are 

united by the cloſeſt Comjunition, but not Confuſion of their Fibres. 

But others think the reaſon is not from any Coaleſeence, Con- 

e act, or Croſimg of the Optick Nerves, but from a Sympathy be- 

fl Ewen them. Thus Monſieur Cartes is of Opinion, that the B- 
brille conſticuting the medullary Part of thoſe Nerves being ſpread 
in the Reting of each Eye, have each of them correſponding Parts 
in che Brain; ſo that when any of thoſe Fibrillg are ftruck by any 

ng „ Part of an Image, the correſponding Parts of the Brain are _— 


employed in the formation thereof. But the Deſi 
and Skill of the infinite Workman, will beſt be {et 
forth by STS . 1 n | . 
6. Surveying the Parts and Mechaniſm of this 
admirable Organ the Eye. And here indeed 
we cannot but ſtand amazed, when we view itz 
admirable Fabrick, and conſider the prodigious er- 
actneſs, and the exquiſite Skill employed in ev 
part miniſtering to this noble and neceſſary Senſe. 
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by affected, and the Soul thereby informed, ec. but ſee more here- 
after undep/Not 38, from (artes himſelf. 

Somewhat like this is the Notion of our judieious Dr. Briggs, 
| Who thinks the Optick Nerves of each Eye conſiſt of Homologou 
Fibres, having their riſe in the Thalamus Neryorum Opticorum, and 
thence continued to both the Ret ine, which are made of them: 
And farther, that thoſe Fibrillæ have the ſame Paralleliſm, Ten 
on, &c. in both Eyes; and conſequently when an Image is painted 
on the ſame correſponding, ſympathizing Parts of each Retina, tht 
ſame Effects are produced, the ſame Notice or Information is car. 
ried to the Thelames, and ſo imparted to the Soul, or judging 
Faculty. Thar there is ſuch an Ouoto t hem between the Reting, 
&c. he makes very probable from the enſuing of double Viſion up- 
on the Interruption of the Paralleliſm of the Eyes; as when one 
Eye is depreſſed with the Finger, or their Symphony inter rupted 
by Diſeaſe, Drunkenneſs, . And laſtly, that ſimple Viſion is 
not made in the former way, viz. by a Decuſſation or Conjunction wot 
of the Optick Nerves, he proves, becauſe thoſe Nerves are but in 
few Subjects decuſſated, and in none conjoined otherwiſe than by 
= bare Contact, which is particularly manifeſt in Fiſnes; and in God 
ſome Inſtances it hath been found, that they have been ſeparated 
without any double Viſion enſuing thereupon. Vid. Brig. Opthal 
mogr. cap. 11. & 5. and Nov. Viſ. Theor. paſſm. + | 

fter the ſame manner our juſtly eminent Sir Iſaac Newton. (14 
Are wt the Speties of Objects ſeen with both Eyes united where the Will cj, | 
Optick Nerves meet before they tome into the Brain, the Fibres on the Non 
ebe ſide of both Merves uniting there, Sc. For the Optick Werves 5 i fn 7. 
ſuch Animals as look the ſame way with both Eyes, (as of Men, i qui at 
Dogs, Sheep, Oxen, & c.) meet before they tome into the Brain; but Ie loco 
the Optick Nerves of ſuch Animals as do not look the ſame way wit I poris c 
both Eyes, (as of Fiſhes and of the Chameleon) do not meet, if I an 
#ightly informed. Newt. Opt. Q. 15. 2202 

| (16) Ng 
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To paſs by its Arteries and Veins, and ſuch other 
Parts common to the reft of the Body, let us caſt 
our Eye on its Muſcles, Theſe we ſhall find exact- 
ly and neatly placed for every Motion of the Eye: 
Let us view its Tunicks ; and theſe we ſhall find fo 
admirably ſeated, ſo well adapted, and of ſo firm a 
Texture, as to fit every place, to anſwer every occa>, 
fion, and to be proof againſt all common Inconve- 
niences, and Annoyances. Let us examine its three 
Humours; and theſe we ſhall find all of exquiſite 
Clearneſs and Tranſparency, for an eaſy Admiſſion 
of the Rays; well placed for the refracting of them, 
and formed (particularly the Cryſtalline Humour) 
by the niceſt Laws of Opticks, to collect the wans 
dering Rays into a point. And to name no more, 
let us look info its darkned Cell, where thoſe curi- 
ous Humours lie, and into which the Glories of the 
Heavens and the Earth are brought, and exquiſite» 
ly Pictured ; and this Cell we thall find, without, 
well prepared by means of its Texture, Aperture, 


and Colour, to tence off all the uſeleſs, or noxious 


Rays; and within, as well coated with a dark Te- 
pument, that it may not reflect, diiſipate, or any 
way confuſe, or diſturb the beneficial Rays (16). 

But to deſcend to Particulars, although it would 
be a great Demonſtration of the Glory ot God, yet 
would take up too much Time, and hath been in 
ſome Meaſure done by others, that have written of 
God's Works. Paſling over therefore what the 

| ; ave 
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(16) Nigra eſt Uvea] ut radios (ab Oculi fundo ad anteriorem 
eus partem reflecl os) obumbret; ne hi (ut ait clar. Carteſins) 
Oculi fundu m retorti ibidem conſuſam viſione m efficerent, Alia ſor- 
ſan ratio bujus nigredinis ſtatuatur, quod radii in viſione ſuperflui, 
qui ab objectis lateralibus proveniunt hoc ritu obſorbeantur, Ita enim 
e loco obſcuro interdiu objec la optime intuemur, quia radi; tune tem- 
poris circumfuſo lumine non diluuntur. Brigg's Ophthal. e. 3. 5. 5+ 
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have obſerved, I ſhall under each principal Part 
take 2 tranſient Notice of ſome things they have 
omitted, or but {lightly ſpoken of. 
And my firſt Remark ſhall be concerning the My/- 
cles of the Eye, and their Equilibration. Nothing 
can be more manifeſtly an a& of Contrivance and 
Deſign, than the Muſcles of the Eye, admirably 
adapted to move it any, and every way ; upwards, 
downwards, to this fide, or that, or howſoever we 
pleaſe, or there is occaſion for, ſo as to always keep 
that Paralleliſm of the Eye which is neceſſary to 
true Viſion. For the Performance of which Ser- 
vice, the Form, the Poſition, and the due Strength 
of each Muſcle is admirable. And here I might 
inſtance the peculiar and artificial Structure of the 
Jrochlearis, and the Augmentation of its Power 
by the Trochlea (17); the ©. on and Strength 
of the Artollent Muſcle, fomewhat exceeding that of 
its 2 the peculiar Muſcle called the & 
vent h, or ſpenſony lie cle (18), given to Brutes, by rer 
ſon of the prone Poſture of their Bodies, and 1 6 
| Dos 
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(19) Admirandum Dei artificium ex diverſorum ani malium co 
Paratione indies evadit manifeſtius. Mirantur omnes Trochlearem in 
in oculis Hominum & Quadrupedum, & quidem jure : ſed admire 
tionem omnem ſuperat, quod ſine Trochlea oculum mevens in Avibu 
novum genus Trochleæ longòè artificioſins NWiftitandi Membrang dedztit. 

| Blaſ. Anat. Animal. p. 2. c. 4. ex Stenon. 
Muſculum Trochlearem] per intermediam trochleam traductun, 
munquam int ueor, quin ad mirabundus mecum, O Oede, exclamen, 


& (voy , Nee, dME. x; dei winard res, I. C Stur mii Ex 


erc/ t. Acad. 9. de Viſ. Org. & Rat. c. 3. 4. 4. p. 446: 
(18) Obſervare eſt quod Quadrupedes, qui oculos in terram provi 


ac pendulos gerunt, Muſtulum peculiarem habent, quo Oculi globa 


Juſpenditur.— Ho Muſculo Bos, Equus, Ovis, Lepus, Porcus, & 
prediti ſunt : hoc etiam Canis inſtruitur, ſed alio modo conformat 
habet. Willis de An. Brut. p. I. c. 15. WRT £4] 

Of this Opinion alſo was Bartholine Anat. I. 3. c. 8. and dive" 
other eminent Anatomiſts. 
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Occaſions to hang down their Heads: and I might 
ſpeak alſo of the peculiar Origine, and Inſertion of 
the lower oblique Muſcie (19), which is very notable, 
and many other things relating to theſe Parts: but 
it would be tedious to defcend too much to thofe- 
admirable Particulars, And therefore to cloſe u 
theſe Remarks, all I ſhall farther take Notice oh 
ſhall be only the — —— on —_— 
Oppofite and Antagoni cles, effect y by 
- 5 of their Strength; which is Heel e 
the Ad lucent and Abducent Muſcles e partly by their 
peculiar Origine, or the Addition ot the Trochlea; 
which is the Caſe of the Oblique. Muſcles (20) : andi 
partly by the natural Poſture of the Body, and the 
Eye; which is the Caſe of the Artollent and Depri 
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But Dr. Briggs is of Opinion that the Adiate, and the Muſcles: 
ſufficiently anfwer'/all thoſe Ends aſcribed to that Muſcle hy for- 
mer Anatomiſts, and thinks Probabilins itaque eſſe hunc Muſtulum 
nervi Optics actionem (per vices) conſirmare, ne a prono Brutorum in - 
ceſſu & copioſo afluxu humorum debilitetur. Ophthal. c. 2. F. 2. 

The Muſculus Suſpenſorius being in the Porpeſ5, as well as Brutes, 
Dr. Tyfon thinks the Uie of it is not to ſuſpend the Bulk of the 
Eye; but rather by its equal Contraction of the Sclerotis, to ren- 
der the Ball of the Eye more or leſs Spherical, and fo fitter for 
Viſion, Tyſon s Anat of the Porpeſs, p. 39. Bs 

(15) Muſeulus obliquus inferior orĩtur a peculiari quodam forami- 
ne in latere Orbite ocularis facto, (contra quam in ceteris, &c.) quo 
fit ut ex un parte a Muſtulo trochleari, ex alter vero ab hujas Muſs 
tuli commodiſſima poſitione, Oculus in equilibrio quodam conſtitutus,, 
irretorfo obtutu verſus objecta feratur, nec plus juſto actedat verſus 
internum externumve canthum; que quidem Libratio omnino nulla 
fuiſſet, abſque hujus Muſculi peculiari originatione (cujus ratio omnes 
hucuſque Anatomicos latuit.) And ſo this curious Anatomiſt goes 
on to ſhew farther the ſtupendous Artifice of the great Creator in 
this — 23 of the Oblique Muſtles. Briggs Nova Viſ. Theor, p. 11. 
Meo i 0, „ 5 * . N 8 . 

(20) Beſides thoſe particular Motions which the Eye receives 
rom the Oblique Muſcles, and its Libration alſo in ſore. Mea- 

lure, ſome Anatomiſts aſcribe another no leſs conſiderable Uſe 
to them ; namely, to lengthen and _ the Eye (by I 
a 2 Aan 


too Of the Eye. Book IV. 
nem Muſclet. By this ſo curious and exact a Libra- 
tion, not only unſeemly Contortions, and incom- 
dious Vagations of the + are prevented, but 
Iſo it is able with great readineſs, and exactneſs to 
apply it ſelf to every Object. 55. 
- As to the Tunicks of the Eye, many things might 
be taken Notice of, the prodigious Fineneſs of the 
Arachnoides, the acute Senſe of the Retina, the de- 
licate Tranſparency of the Cornea (21), and the 
firm and ſtrong Texture of that, and the Sclerozica 
too; and each of them in theſe, and every other 
reſpect in the moſt accurate manner adapted to the 
place in which it is, and the Buſineſs it is there to 
perform. But for a Sample, I ſhall only take No- 
tice of that part of the Uvea which makes the Pupil. 
It hath been obſerved by others, particularly by 
our Honourable Founder (22), That as we are 
forced to uſe various Apertures to our optick Glaſſes, 
ſo Nature hath made a far more compleat Proviſion 
in the Eyes of Animals, to ſhut out too much, and 
to admit ſufficient Light, by the Dilatation and 
Contraction of the Pupil (23). But it deferveth 
our eſpecial Remark, that theſe Pupils are in divers 
| * TY re Aab 
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and comprefling it) to make it correſpond to the Diſtances of al 
Objects, according as they are nigh, or far off. Thus the ingenious 
Dr. Keil; The Aqueous Humour being the thinneſt, and moſt liquid, 
eaſily changeth its Figure, when either the Ligamentum Ciliare cn 
trace, or both the Oblique Muſcles ſqueeze: the middle of the Ball of 
the Eye, to render it Oblong, when Gljects are too near us. Kcils 
Anat. Chap. 4. Sect. 4. See Note 22. Mb En, 
. (2.1) Quis vero Opifex prater Naturam, qua nibil poteſt eſſe calls 
| digs tantam ſolertiam perſequi potuiſſet in Senſibus? qu primim 
Oculos membranis tenuiſſimis veſtivit, & ſepiit z quas pri mum per- 
- Pucidas fecit, ut per eas cerni poſſet + firmas autem, ut continerent u 
Cicer. de Nat. Deor. L. 2. | - AY 
G 3 Boyl of Final Cauſes. : | | 
23) It is eaſy to be obſerved, that the Pwpi/ openeth in dark 
Places; as alſo when we look at far diſtant Objects, but _— 


. 
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Animals of divers Forms, according to their pecu- 
har Occaſions, In ſome (particularly in Man, it 
is round; that being the moſt proper Figure for 
the Poſition of our Eyes, and the Uſe we make of 
them both by Day and Night. In ſome other A- 
nimals it is of a longiſh Form: in ſome Tranſ- 
verſe (24), with its Aperture large; which is an 
admirable Proviſion for ſuch Creatures to ſee the 
better laterally, and thereby avoid Inconveniencies, 
as well as to help them to gather their Food on the 
Ground, both by Day and Night. In other Ani- 
mals the Fiſſure of the Pupil is erect (25 ), and 
| alſo capable of opening wide, and ſhutting up 11 
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by an Increaſe of Light, and when Objects are nigh. This Mq- 
ion of the Pupil ſome ſay, is effected by the circular and ſtraight 
Fibres of the Uvea, and ſome attribute it to the Ligamentum ci- 
liare, But I have no great doubt but that rhey both concur in 
that Action, and that the Ligamentum Ciliare doth, at the fame 
time the Pupil opens or ſhuts, dilate or compreſs the Cryſtalline, 
and bring it nigher unto, or carry it farther off rhe Retina. For 
the Structure of the Ligamentum ciliare, and its two Sorts of Fi- 
bres, drawn with the help of a Microſcope, I ſhall refer to Mr. 
Cowper's Anat. I. II. 1 0 W 
(24) In Bove, Capra, 7 Ove, & quibuſdam aliis elliptica eſt 
[Pupilla] ut eo magis in hiſte forſan an malibus, que prono inceſſis 
victum in agris queritant, radios laterales ad mala & incommoua 
utrinque devitanda admittat. Briggs Ophthal. c. 3. $. s. 
Homini erecto, aliiſque, &. caput erigere, & quaquaverſus civ- 
cumſpicere ſolitis, plurima ſimul objecta, tum ſuprd, tum iufrd, tum 
e latere utroque———viſu. excipiuntur ; quapropter Oculi Pupilla ro- 
tunda eſſe debet. —— Attamen Bovi, Sc: caput ferè ſemper Fp, 
——gerentibus, tantùm que cordm, & paulo a latere obverſantur, 
intuitu opus eft + quapropter Pupilla———oblonga eſt, &c. Willis de 
den Cy e HE IR W e 
(25 Thus cats (their Pupils being erect, and the ſhutting of 

their Eye-lids tranſverſe thereto) can ſo cloſe their Pupil; as to ad · 
mit of, as it were, one only ſingle Ray of Light ; and by throw- 
ing all open, they can take in all the fainteſt Rays. Which is an 
incomparable Proviſion for theſe Animals, that have occaſion ta 
watch and Way-lay their Prey both Day and Night. | 
AT (de H 3 5 (26) There 
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The latter of which ſerveth to excinde the brighter 
Light of the Day; and the former to take in the 
more faint Rays of the Night, thereby enabling 
thoſe Nocturnal Animals (in whom generally this 
erect Form of the Pupil is) to catch their Prey with 
the greater Facility in the dark (26), to ſte up- 
wards and downwards, to climb, c. Thus much 
for the Tie- 
The next thing T- ſhall Notice of, will relate 
to the Humornrs of the Eye, and that only concern- 
. of the Cryſtalline Humour; not 
s incomparable Tranſparency; nor its exact len- 
ticular Form; nor its curious Araneous — 
K : ; ran e, 
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(ac) There is beſides this large opening of the Pupil in ſome 
Non eee Aamir ble Proviſion, enabling them 
to tatch their Prey in the dark, and that is 2 Radiation of the 
Eyes. 2 which Dr. Hills thus: Hujus uſus eſt Oculi Pupillam, 
quaſe jubari inſito illuminare, ut res noltu, & in tenebris poſit as con- 
2 * quare in Fele plurimum illuſtris eſt : at Homini, Avi. 
us, & Piſcibus deeſt. This Illumination he- ſpeaks of, is from 
the Tapet um in the Bottom of the Eye, or the Shining of the Reti- 
na round the Optick Nerve. TOR 
Beſides which, he faith, the Iris hath a Faculty alſo, in ſome, 
of darting out Rays of Light, ſo as to enable them to ſee in the 
dark. Of which he tells this Story; Novi quendam cerebro calidiv 
ri præditum, qui poſt uberiorem vini generoſi potum in, nofte atrati, 
ſive tenebris profunds, literas diftinfte legere potuit, cuius ratio vi- 
detur eſſe, quad ſpiritus ani males velut accenſi, adenque ab hac Iride 
itradi antes, jubare inſito Medium illuminabant. Willis Ibid. 
Such another thing Pliny tells us was reported of Tiberius Ceſar. 
Ferunt Ti. cæſ. nec alii genitorum mortalium, ſuiſſe naturam, ut 
expergef act us noc tu pauliſper, haud alio modo quam luce clarâ, cor 
tneretur omui a. Nat. Hiſt. I. II. c. 37. e | 
So Dr. Briggs. Virum ſans calide indolis novi in comitatu Bed- 
fardienſs dog entem, qui Gculis felineite==———donatus eft ; adeo ut 
epiſtalam . mire admodihm in loco. obſeuro (ubi eadem mibi vis 
appar; ) perlegit. Hujus, vers Oculi (niſ quad Pupillas inſixuiore 
ION aliorum formation, neutiquam diſcrepabant. Ophthal. 
Scene rd t: amin? I tt et ii 
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Membrane ( 27), that conſtringeth and dilateth it, 
and ſo varieth its Focus, (if any ſuch Tango 
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(27) The Tunica Aranea is taken notice of by Frier Bacon, who 
calls it Tela Arauea, and faith in hic continetur —— glaciale vel 
chſtallinum. Rog. Bacon's Perſpect. Diſtinct. 2. c. 3. The wrinkling 
of this, and the Cornea (as the Skin is of old Perſons) he thinks 
is the eauſe of the Obſeurity of the Sight in ſuch Perſons. Bacon 
Ib. par. 2. cap. 2. But this Twwick ſome deny, and others allow 
of: Dr. A. M. of Trinity - College, Dublin, (in his Relat, of Anat. 
0b. in the Eyes of Animals in 2 Letter to Mr. Boyl, Ann. 1682, an- 
nexed to his Anat. Account of the Elephant burnt in Dublin, p. $7+) 
affirms the Tunica Aranea, and ſaith, I have often ſeen it before twas 
expoſed to the Air one Minute, notwithſtanding what Dr. Briggs ſaith 
to the contrary, & c. But Dr. Briggs his Opinion is, Humor Cryſt al- 
linus, niſi aeri diutius expoſitus, vel leniter coctus (inſtar lactis] cus 
ticulam non acquirit : que vero improprie Tunica Aranea dicitur, cum 
fit _— adyentitia, ut in Oculo Bovis recens eæecto appareat. Brigg's 
Ophthalm. c. 3. | 

7 The Cryſtalline Humour being of a double Subſtance, outwardly 
like a Gelly, towards the Center as conſiſtent as Suet, upon occa- 


made by the Ligamentum Ciliare, Dr. Grew doth, upon theſe Ac- 
counts, not doubt to aſcribe to the Ligamentum Ciliare a Power of 
making the cryſtalline more Convex, as well as of moving it to, or 
ne, WW from the Retina. See Grew's Coſmolog. Sacr. I. 1. c. 4. Now it is 
the certain by the Laws of Opticks, that ſome what of this is abſolute- 
1. neceſſary to diſtinct Viſion, inaſmuch as the Rays proceeding 
44, WW from nigh Objects do more diverge, and thoſe from diſtant Ob- 
v- WWjctts leſs: which requires either that the Cryſalline Humour ſhould 
ride Ide made more Conyex, or more Flat; or. elſe an Elongation or 
Shortening of the Eye, or of the Diſtance between the Cry/alline 

ſar. ¶ Humour and the Retina. | BY 
ut But although Dr. Briggs (ſo good à Judge) denies the Tunica 
con- cryſtallina, contrary to the Opinion of moſt former Anatomiſts, 
yet there is great reaſon to conclude he was in a Miſtake, in my 
Opinion, from the Obſervations of the French Anatomiſts of the 
Cryſtalline of) the Eye of the Gemp or Chameis, who ſay, The dem- 
brana Arachnoides was very thick, and hard, ſo that it was eafily ſe- 
dareted from the Cryſtallinus, p. 145. | bas 
The ſame Anaromitts alſo favour the Surmiſe of Dr. Grew. This 
Contraction of the . Fibres of the Ligamentum Ciliare on one 
ide, and Dilatation on the gthe&r] 7 make us think that theſe 
F ; : 4 | F; es 
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fion whereof its Figure may be varied; which Variation may be 
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there be, as ſome affirm with great probability, 
nor laſtly, its admirable Approach to, or from the 
Retina, by help of the Ciliar Ligament (28), ac- 
cording as Objects are far off or near, eee. 
: 8 — ; ; 8 ̃ / ; 95 
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Fibres of the Ligamentum Ciliare are capable of a contraction and 
wvluntary Dilatation, like to that of the Fibres of the Muſcles; and 
that this Action may augment or diminiſh the Convexity of the Cry 
ſtallinus, according as the need which the Diſtance of the Objects may 
make it to have on the Eye to ſee more clearly and diſtinèl iy. Anat, 
Deſeript. of a Bear, p 49. 5 | 

Since my penning the foregoing Notes, having as critically 23 
I could, difleted many Eyes, I manifeſtly found the Membrans 
Arachmides, and will undertake to ſhew it any one, with preat 
Eaſe and Certainty. It is indeed ſo Tranſparent, as not to be 
ſeen diſtinct from the Cry/alline. But if tlie Cornea and Uveu 
be taken off before, or the Yitreous Humour behind it, and the 
out-fide of the Cry//alline be gently flathed, the Arachnoides may 
be ſcen to open, and the Cryſtalline will eaſily leap out, and pan 
from the Ligamentum Ciliare ; which otherwiſe it would not do, 
For ir is by the Arachnoides braced to the Ligamentum Cilian. 
This Membrane or Tunick, in the Ox, is ſo ſubſtantial and ſtrong, 
though thin, that it yields to, or ſinks under the ſharpeſt Lancet, 


and requires (for ſo thin and weak a Membrane in appearance) 
_ Preſſure to pierce it. 5 * 1 
(28) As Birds and Fiſhes are in divers things conformable, ſo — 
in ſome fort they are in their Eye; to enable it to correſpond-to * 
all the Convergencies and Divergencies of the Rays, which the f f 
Variations of each of the Mediums may produce. For this Ser- Dia 
vice the Tunica Chorveides in Fiſhes hath a Muſculous Subſtance at Ka, 


the bottom of ir, lying round the Oprick Nerve at a ſmall Di- 
ſtance from it: by which means I imagine they are able ro cor By 1 
tract and dilate the Choroeides, and thereby to lengthen and ſhorten * a 
the Eye. For the helping in which Service 1 imagine it is that 8 
the Choroeides and Sclerotica are in a great Meaſure parted, that Med 
. the Chiroeides may have the greater Liberty of acting upon the - ;, 
Humours within. k 5 | 4 
But in Birds, although the Choroeides be parted from the 
Selerotiea, yet the Choroeides hath no Muſcle, but inſtead thereof cr 
4 curious pectinated Work ſeated on the Optick Nerve, repre- pref] 
ſented in Fig. 2. In which c. 4. e. ö. d. repreſents the C horoeids 
and Sclerctica : a. b the part of the Optick Nerve that is within 
the Eye: v. v. v. the Fitreous Humour 4. f. g. 6, the Petten : 
b. i, the Cryſtalline.” For the Reception of this Pedfen, the — 


4 
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things are what are uſually taken Notice of: but 
that which Iſhall obſerve is, the Prodigious Art and 


. 


Finery 


WY 
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Nerve comes farther within che Eye, than in other Creatures. 
The Structure of this Pecten is very like that of the Ligamentum 
ciliare, and in the Eye of a Magpy, and ſome others, I could per- 
ceive it to be muſculous towards the Bottom. This Pecten is ſo 
firmly fixed unto, or embodied in the Nitreous Humour, that the 
Vitreous Humour hangs firmly to it, and is not eaſily parted from 
ic. By which means all the Motions of the Pecten are eaſily com- 
municated to the Yitreous Humour, and indeed to all contained in 
the choroeides. And foraſmuch as the Cy/talline is connected to the 
Virreous Humour, therefore all theAlterations in the Vitreous Humour 
aſſect alſo the Cryſtalline ; and the Cryſtalline is hereby brought 


„ nearer unto, or farther from the Retina, as occaſion is. 

he Beſides all which Obſervables in the Choroeides and inner Eye, 
1 there is this farther remarkable in the Sclerotica and outer- part of 
* of che Eye of Birds, viz. That the fore · part of the Sclerotica is 
10 horny and hard, the middle- part chin and flexible, and Braces inter- 
, ene between the fore and hind- part, running between the C horoei des 

6 i and Sclerotica. By which means the Cornea and Back- part of the Eye 
— are brought to the ſame Conformity, that the reſt of the Eye hath. 


The great End and Deſign of this ſingular and curious Appa- 
ratus in the Eyes, both of Birds and Fiſhes I take to be, 1. To 
enable thoſe Creatures to ſee at all Diſtances far off, or nigh 
which (eſpecially in the Waters) requireth a different Conformation 
he of the Eye. In Birds alſo, this is of greateſt Uſe, to enable them 
--r. deo ſee their Food at their Bill's End, or to reach the utmoſt 
en Diſtances their high Flights enable them to view; as to ſee over 
Di. rest Tracts of Sea or Land, whither they have Occaſion to fly; 
nor to ſee their Food or Prey, even ſmall Fiſhes in che Waters, 
1 and Birds, Worms, Cc. on the Earth, when they fit upon Trees, 
"hat high Rocks, or are hovering high in the Air. 2. To enable thoſe 
that Animals to adapt their Eye to all the various Refractions of their 

the Medium, Even the Air it ſelf varies the Refractions, accord in 

a it is rarer or denſer, more or leſs compreſſed ; as is manifi 
che from the learned and ingenious Mr. Lowthorp's Experiment in Phil, 
reo Ml 774+ Nr. 257. and ſome other Experiments ſince of the before- 
bre: commended Mr, Hawksbee, both in natural, rarified and com- 
Lo preſſed Air; in each of which the Refractions conſtantly varied 

:chin I in ©x2Qt Proportion to the Rarity or Denſity of the Air. Vid. 
en: Han tibees Exp. pag. 175, Gr. My | 55 
prick . 
ere © Beſides 
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Finery of its conſtituent Parts, it being, according il 
to ſome late nice Microſcopical Obſervations (29), i 
compoſed of divers thin Scales; and theſe made up ¶ te 
of one ſingle minuteſt Thread, or Fibre, wound co 
round and round, fo as not to croſs one another in I in 
any one Place, and yet to meet, ſome in two, and Nin 
ſome in more different Centers.“ A Web not to be WW of 
woven, an Optick-Lens not to be wrought, by any N ve 
Art leſs than infinite Wiſdm. [ef 
LaRly, To conclude the Parts of this admirable Wot 
Organ, I {hall make only one Remark more, and With 
that is about its Nerves. And here among others, Th 
the admirable Make of the Opzick Nerves might ca 
deſerve to be taken notice of in the firſt Place, their Nof 
08 | | |  Medullary ¶ bu 
% "SEE YY WISETO aft — On 
/ . | | ; | wa 
Beſides this Conformity in general between the Eyes of Bib Mfotk 
and Fiſhes, Du Hamel tells us of a ſingular Conformity in the 
Corworant's Eye, and that, is that the C Malin is globous, as in 
Fiſhes, to enable ir to ſee and purſue its Prey under Water: which 
J. Faber, in Mr. Wilughby faith, they do with wonderful ſwiftn:ſ, Wil — 
and for a long time. Will. Ornithol. p. 329. 
(29) The cryſtalline Humour, when dried, doth manifeſtly (: 
enough appear to be made up of many very thin ſpherical L. ne 
Mine, an Teles lying one upon another. Mr. Lewenhoek reckons Wi. a 
there may be 2000 of them In one Cryſtalline, from the outermoſt Bi. - 
to the Center, Every one of theſe Scales, he faith, he hath diſco- Bin. 
vered to be made up of one ſingle Fibre, or fineſt Thread wound, (3 
in 2 moſt ſtupendous manner, this way, and that way, ſo as to WF, 
run ſeveral Courſes, and meet in as many Centers, and yet not o Wi, 
interfere, or croſs one another, in any one place. In Oxex, Sheep, 2 
Hog's, Dogs, and Cats, the Thread ſpreads into three ſeveral W 
Courſes, and makes as many Centers: in Whales five; but in 


* Hares and Rabbets only two. In the whole Surface of an C8 


Malline, hereckons there are more than 1 2000 Fibres juxta- ited. 75% 

r the right and clear underſtanding of the manner of which Wills 
admirable piece of Mechaniſm, :I ſhall refer to his Cuts and De- (3 
ſeriptions in Philoſ. Tranſ. Nes. 165 and 293. The Truth hereof . 2 
I have heard ſome ingenious Men queſtion, But it is what I my Man 
ſelf baue ſeen, and can fhew to any Body, with the Help of : Ber 


(30) & © 


good Microſcope. 
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Mealallary Part (30) terminating in the Brain it ſe 

the T alot Ani 
ing in the Coats of the Eye; and their 
commodious Inſertions into the Ball of the Eye; 
in ſome directly oppoſite to the Pupil of the Eye, 
in others obliquely towards one ſide (3 1). But moſt 
of theſe things have been treated of, and the Con- 
venice h ſet forth by others that have written 
of God's Works. I ſhall therefore take notice only 
of one wiſe Proviſion the Creator hath made about 
the Motion of the Eye, by uniting into one the 
Third Pair of Nerves, called the Motory-Nerves (32); 
each of which ſending its Branches into each Muſcle 
of each Eye, would cauſe a Diſtortion in the Eyes; 
but being united into one, near their Inſertion into 
the Brain, do thereby cauſe both Eyes to have the 
ſame Motion; ſo that when one Eye is moved this 
way, and that Way, to this and that Object, the 
other Eye is turned the ſame way alſo. * 


* 


—ͤ— — — 


(30) S. Malpighi obſerved the middle of the Oprick-Nerve of 
ſhe Sword-Fiſh, to be nothing elſe but a large Membrane folded 
; according to its Length in many Doubles, almoſt like a Fan, and 
0" {inveſted by the Dura Mater: whereas in Land-Animals it is a 
„ indle of Fibres, V. Phil. Tranſ. Nr. 27. | 
(31) Certiſimum eſt, quod in omnibus Oculis Humanis (quos ſal- 
tem mihi difſecare contigit Nervus Opticus Pupillo e diametro po- 
nitur, & c. .Briggs's Ophthal. C. 3» F. 15. Ita Wills de Anim. Brut, 
75 p. T. c. 15. | 
wn Nervi Optici in Nobis, item in Cane, Fele (& in cæteris forſan 
ani malibus calidis) ad fundum Oculi delati Pupillæ regioni proſpiciunt, 
dum interim in aliis Quadrupedibus, utt etiam in Piſtibus. & 
ich Polucribus oblique ſempr Tunice Sclerod; inſeruntur. Unde, c. 
eil, ib. c. 7. F. 11. 
of (32) This Pair is united at its Riſe ; whence is commonly drawn 
— 4 Reaſon why one Eye being moved towards an Object, the other is 
* direfted alſo to the ſame, ... Gibſon's Anat. Book III. Chap. 11. 80 
Rartholine Anat, Libellus 3. c. 2. wal 7 #4280, 


16 Se) - | (33) Amon 
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_ Thus from this tranſient and flight: View (I may 
call it) of the Parts of the Eye, it appears what 
an admirable Artiſt was the Contriver thereof. And 
now in the . 18e 2: | 
Seventh, and laſt Place, Let us conſider what Provi 
ſion this admirable Artiſt hath made for the Gar] 
and Security of this ſo well formed Organ (33) 
And here we ſhall find the Guard equivalent to * 


* — — 


— 
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(33) Among all the other Security the Eye bath, we my 
reckon the Reparation of the Aqueous Humour. By which means 
the Eye when wounded, and that in all Appearance very dangs 
rouſſy roo, doth often recover its Sight, Of which Bern. Ye 
zaſcha gives divers Examples Ancient and Modern. One is fron 
Galen of a Boy ſo wounded, that the Cornea fell, and became 
flaccid, but yet recovered his Sight, Other ſuch like Inſtance 
alſo he gives from Realdus Columbus, Rhodius, and Tulpius ; and 
one that he cured himſelf in theſe Words, Ege in Nobiliſſimi vin 
Filiola ſimilem caſum obſervavi : hec dum levi bus de cauſis cun 
Fratre altercaret, iſte iracundia percitus cultellum Scriptorium aj 
prehendit, & ſororis oculo vulnus infligit, unde humor aqueus effluxt. 
Focatus præſentem Chirurgum juſſi ſequens collyrium anodynum & 
exſiccans tepide ſæpius admovere. E aq. Plantag. Ziv Roſar. Sanicul 
Euphraſ aa Fi Trocbiſe. alb. Rhas. cum Opio Dii Tutie ppp Di Cri 
orient. Oſs. M. Hoc Collyrium inflammationem compeſcuit, vuluu 
feccavit & ſanavit, Hine poſt aliquot menſes Humor aqueus ſus 
crevit. Nam Viſus, ſed debilior cum ſummo Parentum gaudio red: 
vit. B. Verzaſchæ Obſerv. Medicæ Obſ. 14. ident 

Another Cure of this Kind was experimented by Dr. Dani 
Major upon a Gooſe, Ann. 1670. the Aqueous Humour of botli 
whoſe Eyes they let out, ſo that the Eyes fell, and the Gooſe be- 
came quite Blind. Bat without the Uſe of any Medicine, in about 
two Days time, Nature repaired the watery Humour again, the 
Eyes returned to their former Turgency, and the Gaoſe was in 2 
Week after produced ſeeing before Twenty Eight or Thirty Spe- 
ctators. Ephem. Germ. T. 1. Add. ad Obſ. 117. . dnt 

From the ſame Cauſe, I doubt nor, it was that the Eye of 2 
Gentleman's Daughter, and thoſe of a Cock, when wounded, ſo 
that the Cornea ſunk, were reſtored. by a Lithuanian Chymiſt, that 
_ paſſed for a Conjurer, by the Uſe of a Liquor found in A, in 
the Veſiculz of Elm. Of which ſee Mr. Ray's Catal. antab. in 

Ulmus, from Hern. gb Heers. ; 0] 9073. + 
hay > | (34) Pa 
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Uſeand Excellency of the Part. The whole Organ 
ortified, and. tenced with ſtrong, compact Bones, 
odged in a ſtrong, well-made Socket, and the Eye 
it ſelf guarded with a nice-made Cover (34). Its 


- WMHumours, and its inward Tunicks, are indeed _ 
2 n n dex, 
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| (34) Palpebre, que ſunt tegumenta Oculorum, molliſſimæ tactu, 
lederent aciem, aptiſſime factæ, & ad claudendas Pupillas, ne 
uid incideret, & ad aperiendas; idque providit, ut identidem fieri poſſet 
um maximd celeritate. Muniteque ſunt Palpebræ tanquam valls 
pilorum : quibus & apertis oculis, ft quid incideret, repelleretur, & 
dmno conniventibus, cum Oculis ad cernendum non egerimus, ut qui, 
_ involuti, quieſterent, Latent praterea wtiliter, & excelſis 
undi que partibus ſepiuntur. Prim um enim ſuperiora Superciliis ob- 


on ſd» ſudorem @ capite; & fronte defluentem repellunt. Gene deinde 
im: <> inferiore parte t utantur ſubiectæ, leviterque eminentes. Cicer, de 
cs Nat. Deor, L. 242ꝓ . 55 | f 
nd Tully,” in the: Perſon of a Stoick, having ſo well accounted for 


the Uſe of che Zye- lids, I ſhall for a further Manifeſtation of the 
Creatar's Contrivance and Structure of them, take notice of two 


or three Things. 1. They conſiſt of a thin and flexible, but 
xi, W'trong Skin; by which means they the better wipe, clean, and 
& guard the Cornea. 2. Their Edges are fortificd wich a ſoft Car- 
cu. lage; by which means they are not only enabled the better to 


do their Office, bur alſo to cloſe and ſhut the better. 3. Out of 
In ſe Cartilages grow a Palliſade of ſtiff Hairs of great Uſe to 
ſu : Varn the Eye of the Invaſion of Dangers, to keep off Motes, and 
2di- to ſhut out too exceſſive Light, &., and at the ſame time to admit 
of (through their Intervals) a ſufficient Paſſage for Objects to 

nel W-pproach the Eye. And it is remarkable, that theſ: Hairs grow 
oth but to a certain, commodious Length, and need no cutting, 28 
be- many other Hairs of the Body do: Alſo, that their Points ſtand 
zout I Our of the way, and in the upper-lid bend upwards, as they do 
the N downwards in the lower-lid, whereby they are well adapted to 

in a their Uſe. From which lat Obſervables we may learn how criti- 
Spe- Neal and nice the great Author of Nature hath been in even the 
leaſt and moſt trivial Conveniences belonging to Animal Bodies; 

of 2 for which Reaſon I have added it to Tullys Remarks. And more 
might have been added too, as particularly, concerning the curious 
chat Structure and Lodgment of the Right Muſcle, -which opens 
in che Eye-lids 3 and the Orbicularis or Circular one, that thuts 
b. in them: the nice Apparatus of Glands that keep the Eye moiſt, 
- and ſerve for Tears; together with the Reaſon why Man alone, 

Pair 8 who 


Auuſtulus Ocul; Papillam, ne 
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2 roportionate to their tender, curious Uſes: 1: 
— the Coats, without, are contert and eallous, tl 
Arm and ſtrong. And in 1 fore PP particn: 

| erh tl 
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who is a ſociable Animal, doth exhibit his ſocial Affections by 
ſuch outward Tokens, as Tears; the Nerves alſo, and other Organ 
acting in this Miniſtry. I might alſo ſpeak: of the Paſſages for 
diſcharging the ſuperfluous Moiſture of the Eyes through the 
Noſtrils, and much more of the like kind, But it would take 
up too much Room in theſe Notes ; and therefore it ſhall ſufia 
to give only ſuch Hints, as may create a Suſpieion of a noble Os 
conomy and Contrivance in this (I had almoſt ſaĩd) leaſt conſide 
rable part of the Eye. But for particulars I ſhall refer to the 
Anatomiſts ; and for ſome of theſe things, particularly to D- 
_ Willifs Cereb. Anat, and de- Anim Brut. and Mr. Gowper's Elegu 
Cuts in the 11 Tab. of his Anatomy. + 

To the Eye-lids we may add another Guard afforded: the Eyes 
of moſt Quadrupeds, Birds, and Fiſhes, by the mdtitating Men- 
brane, which Dr. Willis gives this Account of, Plurims: [Anima 
libus] quibus Muſculus Suſpenſorius adeſt (which Limitation he 
needed 20 to have added) etiam alter Membranaſus conceditur, qu 
Juxta interiorem oculi cant hum ſitus, quando elevatur, Oculi globun 
fere totum * Hujus uſus eſſe videtur, ut cum Beſtiæ ini 
gramina, & e. capita ſua propter victum capeſſendum demergunt, hi 

« bi ipularum e feriatur, occulit 
munitque. De Anim Brut. p. I. c. 15. 

This Membrane Man hath not, he having little Occaſion t 
thruſt his Head into ſuch Places of Annoyance, as Beaſts, and 
other Animals have ; or if he hath, he can defend his Eyes With 
his Hands. But Birds (who frequent Trees and Buſhes) and 
Quadrupeds, (Hedges, and long Graſs,) and wWwho have no pat Plin 
ready, like the Hand, to fence off Annoyances; theſe, I iy, befo 
have this incom arable Proviſion made for the Safety of their alſo 
Eyes. And for Fiſhes, as they are deſtitute of Eye-lids, becauſe Bi the | 
in the Waters there is no Occaſion for a Defenſative againſt Dutt (3 
and Motes, offenſive to the Eyes of Land- Animals, nor to moiſten BY nor | 
and wipe the Eyes, as the Eye: lids do; ſo the nictitating - Mem-: the | 
brane is an abundant Proviſion for all their Occaſions, without the >oca 


Addition of the Eye- lids. | perſu 
And now, if we reflect, are theſe the Works nl any ching but WW n 

a Wiſe and indulgent Agent? 25 
| Pg” il 


(35) Althougt 
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larly Birds (35), ſome Part of thoſe Tunicles have 
the Nature, and. Hardneſs of Bone, or Horn. 
But for Creatures, whoſe Eyes, like the reſt of 
I their Body, are tender, and without the Guard of 
Bones; there Nature hath provided for this neceſſary, 
and tender Senſe, a wonderful kind of Guard, by 
endowing the Creature with a 2 of withdraw 
ing its Eyes into its Head (36), and lodging them 
in the ſame Safety with the Body. Soils 
Thus have I ſurvey'd this firſt Senſe of Animals, 
L may ſay, in a curſory, not accurate, ſtrict manner, 
conſidering the Prodigious Workmanſhip thereof; 
but ſo as abundantly to demonſtrate it to be the 
Contrivance, the Work of no leſs a Being than the 
inkmtely Wiſe, Potent, and Indulgent Creator (37). 
For none leſs could compoſe ſo admirable an Or- 
gan, ſo adapt all its Parts, ſo adjuſt it to all Oc- 
caſions, ſo nicely provide for every Uſe, and for 
every Emergency: In a Word, none leſs than GOD, 
could I ſay, thus contrive, order, and provide an 


Organ, 
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(35) Although the Hardneſs and Firmneſs of the Adnata or 


to Sclerotica in Birds is à good Guard to their Eyes, yet I do not 
nd think it is made thus ſo much for a Defence, as to miniſter to the 
_ lengthening and ſhortening the Eye, mentioned before in Nore 27. 
In 


(35) Cochleis oculorum vicem Cornicula bing pratentu implent. 
Plin. Nat. Hiſt. I. 1x. c. 37. See more of the Eyes of Snailes 
| —_— wag — ; and in Note 11. I ſaid that I ſuſpected Moles 
ctr Wy alſo might thruſt out, or withdraw their Eyes more or ithit 
uſe the Hair and Skin. 9 565 5 9 8 1 
Juſt (37) The diligent Sturmius was fully perſwaded there could 
ſten Bi not be any ſpeculative Atheiſm in any one that ſhould well ſuryey 
em WF the Eye. Nobis, faith he, fuit perſuaſiſimum Atheiſmum, quem 
the BY vecant ſpeculativum, h. e. obfirmatum de Deitate in Univerſo nulla 

perſuaſionem, habere locum aut invenire non Paſſe in eo homine qui vel 
but BY ius corporis organici, eo ſheciatim Oculi fabricam attenta animo 


inſpexerit. Sturm. il. | 
Fpiloge. © Exerc, Acad. 9. De Viſ. Organ. & Rat. in 


> 
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Organ, as magnificent and curious, as the Senſe i 
ke 'ASenſe without which, as all the Anim 
World would be in perpetual Darkneſs, ſoit would 
labour under perpetual Inconveniencies, be expoſe 
r Harms, and ſuffer perpetual Wants and 
Diſtreſſes. But now by this admirable Senſe, the 
great G OD who hath placed us in this world, hath 
as well provided for our comfortable Reſidence in 
it ʒ enabled us to ſee, and chuſe wholſome, yea de. 
 licate Food, to provide our ſelves 1 gau. 
dy Cloathing, and commodious Places of Habitz 
tion and Retreat. We can now diſpatch our Affain 
with Alacrity and Pleaſure; go here and there a 
our Occaſions call us. We can, if need be, ranſack 
the whole Globe, penetrate into the Bowels of th: 
Earth, deſcend to the Bottom of the Deep, travel 
to the fartheſt Regions of this World, to acquir 
Wealth, to encreaſe our Knowledge, or even only 
to pleaſe our Eye and Fancy. We can now lock 
about us, diſcern and ſhun the Precipices, and 
Dangers, which every whereencloſe us, and would 
deftroy us. And thoſe glorious Objects which fil 
the Heavens and the Earth, thoſe admirable Works 
of God which every where ſurround us, and which 
would be as nothing to us, without being. ſeen, do 
by means of this noble Senſe preſent their Glories to 
us (38), and fill us with Admiration and Pleafure, 


But I need not expatiate in the Uſefulneſs and 
| | Praiſes 
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(38) The Glorious Landskips, and other Objects that pre- 
ſent themſelves to the Eye, are manifeſtly painted on the Retina, 
and that not erect, but inverted as the Laws of Opticks require, 
and is manifeſt ro the Eye, from Menſieur Cartes Experiment, 
of laying bare the Vitreous Humour on the back-part of ths 
Eye, and clapping over it a bit of white Paper, or the. Skin of 
an Egg; and then placing the fore-part of the Eye to the Hok 
of the Window of a darkened Room. By which means we hat 
2 pretty Landskip of the Objects abroad invertedly bi, 
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Praiſes of this Sence, which we receive the Benefit 
of every Moment, and the want, or any defect of 
which, we lament among our greateſt Misfor- 
tunes. | 9 85 : 
Leaving then this Senſe, I ſhall proceed to the 
other Four, but more briefly treat of them, by rea- 
ſon we have fo ample a Sample of the divine Art 
in the laſt, and may preſume that the ſame is ex- 
erted in all as well as one. For. a Demonſtration 
of which, let us in the next place carry our Seru- 
tiny to the Senſe of Hearing. | | 
CHAS 
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the Paper, on the back of the Eye. But now the queſtion is, 
how in this caſe the Eye comes to ſee the Objects erect? Mon- 
eur Cartel's anſwer is, Notitid illi us ex nulld imagine pendet, nee 
er ulla actione ab objeclis veniente, ſed ex ſolo ſitu exiguarum pare 
tinm cerebri, e ada; Kev 0 xpullulant. —— E. g cogitandum in 
ul. tum capillamenti nervi optics, reſpondere ad alium 
quendam partis Cerebti—=qui facit ut anima ſingula loca 60g noſ⸗ 
% que jacent in rectã, aut quaſe reft4 linel; ut ita mirari non de- 
4 Corpora in naturali ſitu videri, quamvis imago in oculo de- 
linata contrarium habeat. Dioptr. c. 6. But our moſt Ingenious 
Mr. Molyneaux anſwereth thus, The Eye is only the Organ or Infiru- 
ment, tis the Saul that ſees by means of the Eye. To enquire then 


bow the Soul perceives the Object exec, by an inverted Image, u 


b enquire into the Soul's Faculties. But erect and inverte ae 
uh Terms of Relation to up and down, or farther from, or nigher 
0 the Center of the Earth, in parts of the ſame thing. _—ÞBut 
he He, or viſtye Faculty takes no notice of the internal P ture | 
n one Parts, but uſeth them as an Inſlrument only, © ontrixed 
Hann for the exerciſe of ſuch a Faculty ter us imagine, 
bat the Eye Con its lower Part] receives an impulſe (by a Ray 
om the uper Part of an Object,] muſt not the viſtve Taculty be 
aut directed here to conſider this Stroke, as coming from 
e top rather than the bottom [of the object and conſequently be 
retfed to conclude it the Repreſentation of the Top * Hereof we 
2 be ſatisfied, by ſuppoſing 4 Man ſtanding on his Head, For 
> "ugh the | upper Parts of objefts are Painted on the uppet 
boy of t Ee, yet the Objects are judged to be Erect. What is 
Neck and Reverſe, may be underfloed of Siniſter ind Des- 
k Molyneaus's Dioptr. ov. Part x, Prop. 28. ' 9 
= A 
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Of the Senſe of Hearing. . 


es 28 the Senſe of 22 I ſhall take 
otice of two things ; an, the Ear, 

and its Object, 2 f . | 
I. For the Organ, the Ear. I ſhall paſs by its 
convenient Number of being double, which (as in 
the laſt Senſe) ſerves for the commodious Hearing 
every way round us; as alſo is a wiſe Proviſion for 
the utter Loſs, or Injury (1) of one of the Ears 
But I ſhall a little inſiſt upon its Situation, and it 
admirable Fabrick and Parts. 


I. K 


5 : ; "Wl ti 
5 (a NT preſume it will not be ungrateful to take notice hered | 
the admirable, as well as uſeful Sagacity of ſome deaf Perſons ap 
that have learnt to ſupply their want of Hearing by underſtandig + 
what is ſaid, by the Motion of the Lips. My very ingenious Frical wh 
Nr. Haller, R. S. Secr. gives this Account, There live now, and han 
from their Birth in our Town, a Man, and his Siſter, each abu th 
Ffiy Years Old, neither of which have the leaſt Senſe of Hearing. 
get both theſe know, by the Motion of the Lips only, whatever u [ul (1 
to them, and will anſwer pertinently to the Queſtion propoſed to the! 
The Mother told me they could hear very well, and ſp 
when they were Children, but both loſt that Senſe afterwards, whi | 
males them retain their Speceh - thouzh that, to Perſons not uſt ogy: 
to them, i @ little uncouth and odd, but intelligible enough. Pi ſea 
Tranſ. Nr. 312. | hq 3 E 
Such another Inſtance is that of Mr. Gody, Miniſter of St. 6" 8e 
vais in Geneva, his Daughter. She is now about Sixteen Years ol M 
Her Nur. had an extraordinary Thickneſs of Hearing: at a Year 098 ; my 
the Child ſpake all thoſe Little Words that Children begin to (heck AY 4,/) 
that Age. At two Years old they perceived ſhe had loſ er Hed blo 
A | fl 
ing, and was ſo Deaf, that ever ſince, though ſhe hears great Naſt And 
get ſhe bears nothing that one can ſpeak to her. But by obſer" percs 
the Motions of the Mouth and Lips of others, ſhe hath. acquited High 


mam Words, that out of theſe ſhe hath formed 4 ſort of Jargon, | 
which [he can hold Converſation whole Days with thoſe, t 1 (4 
4 , pes 
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1. It is ſituated in the moſt convenient part of 
the Body, (like as I ſaid the Eye is,) in a part near 
the common Senſory in the Brain, to give the more 
ſpeedy Information; in a Part where it can be heſt 
guarded, and where it is moſt free from Annoy- 
ances and Harms it ſelf, and where it gives the 
leaſt Annoyance, and Hindrance to the Exerciſes of 
any other Part; in a Part appropriated to the 
culiar Uſe of the principal Senſes; in the moſt lofty; 


ts WF eminent Part of the Body; where it can perceive 
in the moſt Objects, and receive the greateſt Informa- 
tion: And laſtly, in a Part in the Neighbourhood 


of its Siſter Senſe the Eye; with whom it hath pe- 
culiar and admirable Communication by its Nerves, 
as I intend to ſhew in its proper place. In reſpect 
then of its Situation and Place in the Body, this 
Senſe 1s well deſigned and contrived, and may fo 
= be accounted the work of ſome admirable Ar- 
tit. But, . e | *, 


oF 2 If we ſurvey its Fabrick and Parts, it will 

ons WY appear to be an admirable Piece of the divine Wiſ- 

di; dom, Art and Power. For the Manifeſtation of 

5. which, let us diſtinctly ſurvey the outward, and 

the inward Part of this curious Organ. 
Bs: 1. For the outward Ear. If we obſerve its Stru- | 

; 08 cure in all kinds of Animals, it muſt needs be ac- "Ml 
EI | knowledged 
whil 2 "mT EIT | MEI; Pi | 

t uſt 


ſpeak her own Language. I could underſtand ſome of her Words, but 
could not comprehend a Period, for it ſeemed to be but a confuſed Noiſe. 
She knows nothing that is ſaid to her, unleſs ſhe ſeeth the Motion of their 
Mouths that ſpeak to her; ſo that in the Night, when it is neceſſary 
to ſpeak to her, they muſt lig bt a Candle, Only one thing appeared 
e "fe ringeſt Part ef the whole Narration She hath a Sifter, with 
| Vaſt whom 1 bath prafliſed her Language more than with any other - 
nil de in the Night by Laying her Hand en ber Sifter's Mouth, ſhe can 
Vi Prreeive by that what ſhe ſaith, and ſo can diſcourſe with her in the 
s. Riſhop Burnet's Let. 4. pag. 248. | 


ſhe | 3 (2) I ane 
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' knowledged to be admirably Artificial, it being fo 
nicely prepared, and "duſted to the peculiar Occa- 

ſions of each reſpective Animal. In Man (2), it is 
of a form proper for the ere& Poſture of his Body. 
In Birds, of a form proper for Flight; not protube- 
rant, becauſe that would obſtruct their Progreſs, but 
cloſeand covered, to afford the eaſter paſſage through 
the Air. In quadrupeds, its Form 1s agreeable to 
the Poſture, and ſlower Motion of their Bodies : 
and in theſe too, various, according to their vari- 
ous Occaſions. In ſome large, erect, and open, to 

hear the leaſt approaches of Dangers (3), in others 

covered, 


—_— ä 


8 
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(2) I cannot but admire that our moſt eminent modern Anz 
- tomiſts ſhould not agree, whether there be any Muſcles in the 
outward Ear of Man or not. Dr. Keil ſaith, there are two; Dr, 
- Drake the ſame Nuinber; and Dr. Gibſon makes them to be four, 
So alſo doth Monſieur Dionis, and ſo did the ancient Anatomiſts: 
But Dr. Schelhammer expreſly denies there are any, and faith, 
Seduxit autem reliquos Brutorum Anatome, in quorum pleriſque ta- 
les Muſculi plures inveniuntur ; putarunt autem fortaſſis ignominiv 
ſum Homini, ſi non & his inſtructus eſſet, & minus inde perfectun 
animal fore, Schel. de Auditu. p. x. c. r. C. 7. But Yalſabv 
— 2 very lately, and is 2 accurate in his ſurvey of the 
ar, faith, Muſculi auricule poſteriores quandoque quat uor, quand. 
duo; ſed ut plurimum = 5 _ ſolum du 
e manifeſtant, tunc unus ex illis duplicato tendine verſus Conchan 
deferri ſolet. Horum muſculorum in numero varietatem non ſolu 
in diverſis; verum etiam in eodem ſubjecto quandoque vidi.——E 
quibus differentiis ſuborte ſunt Auftorum diſcrepantie in harum Muſ- 
culorum numero, & poſetu quod non eveniſſet, 2 pluries in di- 
verſes Corporibus ii dem Muſculi quæſiti eſſent. Ant. Mar. Valſalva 
de Aur. Human. c. x. F. 6. But Dr. Drake thinks ſome of Yal- 
Jalva's Muſcles the product of Fancy. Mr. Copper makes them 
7 y three, one Attollent, and two Retrahent Muſcles, See Anat. 
Tab. 12. * 

(3) Inter catera Canimalia aurita] maxim admirabilis eſt autis 
Leporine fabrica, quod cum timidiſſimum animal fit, & 'prorſus in 
erme, natura id tum auditu acutiſſimo, tanquam hoſtium explore 
tore ad perſentienda pericula, tum pedibus ceu armis ad currendum 


_ muniſſe videtur, A. Kircher's Phonurg, . 1.5, 7. Tec 
nal. 2. : EOS. | r 
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covered, to out noxious Bodies. In the ſub- 
terraneous Quadrupeds, who are forced to mine, 
and dig for their Food, and Habitation, as a pro- 
tuberant Ear, like that of other Quadrupeds, would 
obſtruct their Labours, and be apt to be torn and in- 


ed ; ſo they have the contrary (4), their Ears ſhort, 
aged deep, and backward in their Head, and 


e 
+1 ve 4 
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(4) Moles have no protuberant Ear, but only a round Hole be- 
eween the Neck and Shoulder; which Situation of ir, together 
with the thick ſhort Furr that covers it, is a ſufficient Defenſative 
apainſt external Annoyances. The Meatus Auditorius is long, round 
and cartilaginous, reaching tothe under part of the Skull. Round 


n 

e the infide runs a little Ridge reſembling two Threads of a Skrew, 
*. 2t the Bottom whereof is a pretty Inlet, leading to the Drum, made 
r, on one fide with the aforefaid cochleous Ridge, and on the other 
31 with a ſmall Cartilage. I obſerved there was Cerumen in the Me- 
th, atus. | 


As to the inner Ear it is ſomewhar ſingular, and different from 
that of other Quadrupeds, and mueh more from Birds, although 
| have mer with ſome Authors that make it agreeing with that of 
Birds. There are three ſmall Bones only (all Hollow) by which 
the Drum (to uſe the old Appellation) or the Membrane Tympans 
de» (ss others call it) actech upon the Auditory Nerve, The firſt is the 
a Halews, which hath two Proceſſes nearly of equal Length; the 
an longer of which is braced to the Me mbrana Tympeni, the ſhorter 
um to the fide of the Drum or Os Petroſum ; the back part of it re- 
.Ex ſembles the Head and Stalk of a ſmall Muſhroom, ſuch as are 
lu pickled, On the back of the Mallews lies the next ſmall Bone, 
„d. which may be called the Incus, long, and without any Proceſs, 
Ive WR Paving formewhar the Form of the ſhort Scoop wherewith Water- 
val. Men throw the Water out of their Wherries. To the End of 
nem wis, the Third and laſt ſmall Bone is racked by a very tender 
nat. Brace. This little Bone bears the Office of the Stapes, but is 

only forked without any Baſe. One of cheſe Forks is at one 

1 Feneſtra, or Foramen, the other at another; in which Feneffræ L 
in- Wl ?Pprehend the Forks are racked to the Auditory Nerve. Theſe 

ra- Feneſtræ (equivalent to the Feneſtra Ovalis, and Rotunde in o- 
lum WM wers) are the Inlets into the cochlea and Canales Semicirculares, 
| in Which the Auditory Nerve lieth. The Semicireular Canal lie 
at 3 Diſtance from the Drum, and are not lodged (as in other 
Auimals) in @ ſtrong thick Body of Bone, but are thruſt out wich- 
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paſſing to the under part thereof, and all ſufficiently 
tenced and guarded. And as for Inſe&s, Reptiles, 
and the Inhabitants of the Waters; if they enjoy 
this Senſe, (as there is great reaſon to think they 
do,) it may probably be lodged commodiouſly un- 
der the ſame Security and Guard, as the Smelling, 
or ſome other Senſe is. ] 
And moreover, as the Form of this Organ is ya- 
rious in various Animals, ſo in each of them its 
Structure is very curious and obſervable, being in 
all admirably contrived to collect the wandering, 
circumambient Impreiſions, and Undulations of 
Sound, and to convey. them to the Senſory within. 
If I ſhould run-over the ſeveral Genera of Animals, 
we might find anotable Proſpectof the Handy-Work 
of God (5), even in this fo inconſiderable Part of 
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Animals, But LI ſhall only carry my Survey to Ml ,; 

wg that My, 
in the Skull, making an A with an handſome Arch lead- 2 
ing into it, into which a part of the Brain enters. | belos 


One Leg of the Malleus being faſtened to The Membrane Tym- ta 
pan, and the Incus to the back of the Malleus, and the top of ſon, 
that to the top of the Stapes, and the Forks or Branches of the ftraic 
Stapes to the Auditory Nerve, I obſerved that whenever I moved war 
the Membrane, all the little Bones were at the fame time moved, and 
and conſequently the Auditory Nerve thereby affected allo. Tube 
I hope the Reader will excuſe me for being ſo particular in Wi to recs 
this Organ only of the Mole, a deſpiſed Creature, — as notable ber. 
an Example of God's Work, as its Life is different from that of (6) 
other Quadrupeds; for which reaſon it partly is that I have en- 
larged on this part differing from that of others, and which no 
Body that I know of, hath taken much notice of, and which is 
not diſcoverable without great Patience and Application 3 and 
rtly becauſe by comparing theſe Obſervations with Book VII. 
2 2. Note 3. we may judge how the Senſe of Hearing is 
performed. * | „ Y 0 Run Wii er 
(5) Among many Varieties, both in the inner, and outer Ear, 
theſe which appear in the Paſſ. age into the Rockbone, art remarkable. 
Fer in an Owl, that perches on a Tree or Beam, and bearketis after 
the Prey beneath her; it is produced farther. gut above, m_— 
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that of Man. And here the firſt thing that offereth 
itſelf to our View is the Helix, with its tortuous 
Cavities, made to ſtop, and collect the ſonorous Un- 
dulations, to give them a gentle Circulation and 
Reſraction, and ſo convey them to the Concha, or 
larger and more capacious round Cell at the en- 
trance of the Ear. And to bridle the Evagation of 
the Sound, when arrived ſo far, but withal not to 
make a Confuſion thereof, by any diſagreeable Re- 
percuſſions, we take notice of a very curious 
Proviſion in thoſe little Protuberances, called the 
Tragus, and Antitragus of the outward Ear, of a 
commodious Form and Texture (6), and conveni- 
ently lodged: for this Uſe. The great Convenience 
and Benefit of this Form and Contrivance of the 
outward Ear, is ſufficiently manifeſt by the want 
thereof, which cauſeth a confuſion in the Hearing, 
with a certain Murnner, or Swooing like the fall of 


Waters (7 ). | | 
400 Another 


below, for the better Reception of the leaſt Sound. But in a Fox, 
that ſcouteth underneath the Prey at Rooſt ; it is for the ſame rea- 
ſon, produced farther out below. In a Pole-Cat, which hearkens 
ſraig ht forward, it is produced behind, for the taking of a for- 
ward Sound. Whereas in an Hare, which is very quick of hearing, 
and thinks of nothing but being purſued, it is ſupplied with a bony 
Tube; which as a natural Otocouſtick, is ſo directed backward, as 
to receive the ſmalleſt, and moſt diſtant Sound that comes behind 
ber, Grew's Coſmolog. Sacr. lib. 1. c. 5. §. 6. ; 5 

(6) The Texture of the Tragus and Antitragus, is ſofter than 
that of the Heliæ; which ſerveth gently to blunt, not forcibly 
to repel the Sound in the Concha. , s 

(7) Dr. Gibſon's Anatomy, Chap. 22. Book III. 

Thiſe whoſe Ears are cut off, have but a confuſed way of Heats 
ing, and are obliged either to form a Cavity round the Ear with 
their own Hands, or elſe to make uſe of 4 Horn, and apply the end 
of it to the inner Cavity of the Ear, in order to receive the agitated 
Air. 'Tis likewiſe obſerved, that thoſe whoſe Ears jut out, hear 
berter than flat- Perſans,, Monſieur Dionis's Anat. De- 


monſir, 8.5 44 0 
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Another wiſe Proviſion of the Creator is in the 


- Sr. 


Subftance of the outward Ear, which is Cartilagi- Wl . 
nous, the fitteſt for this place. For (as an ingenious Will 1 
Anatomiſt (8) obſerves) if it had been Bone, it 4 
e would have been troubleſome, and might ow a 
ny Accidents have been broken off: If Fleth, it ll {: 
& would have been ſubject to Contuſion. But in- o 
deed a worfer Conſequence than this would have n 
enſued ſuch a ſoftneſs as that of Fleſh, and that's; Will 
it would neither have remained expanded, neither 
would it fo kindly receive and circulate the Sounds, ff 
but abſorb, retard, or blunt their Progreſs into the ti 
inward Com. But being hard, and curiouſly Wl © 
{mooth and-tortuous, Sounds find an eaſie paſlage, tr 
with a regular Volutation and Refraction; as in a . 
well-buile Arch, Grotto, or muſical Inſtrument, Wl 
which magnify and meliorate Sounds; and ſome . 
of which convey even a whiſper to a large Di- | 
ſtance (9). But from the outward, let us carry our if tt: 
Survey, 7 <9 re 4008 
: TOU 
| p Car 
NN Ae AT ores CEE OPTI Rea _ 
(8) Gib ibid. id. 72 2 
9) It would nauſeate the Reader to reckon up the places entes 
famed for the Conveyance of Whiſpers, ſuch as the Priſon of mur 
Dionyſius at Syracuſe, which is ſaid to encreaſe a Whitper to 2 ra 
_ Noiſe; the clapping ones Hands to the Sound of a Cannon, &. n 
nor the Aquedutts of Claudius, which carry a Voice ſixteen Miles, Cice 


and many others both Ancient and Modern. If the Reader hath [r 
2 mind to be entertained in this way, he may find enough in Bl Wor 
Kircher's Phonurgia. But it may not be irkſome to mention one cloſe 
or two of our own in England. Among which, one of the moiſt Bi a gli 
famed is the , hiſperimꝑ · place in Glouceſter Cathedral; which is I the \ 
no other than a Gallery above the Eaft-end of the Choir, lead- ſoon 
Ing from one ſide thereof to the other. It conſiſteth, (if I mi- (I 
ſtake not) of five Angles, and ſix Sides, the middle-moſt of Ears 
which is 2 naked, uncovered Window, looking into a Chappel I noug 
behind ir. I gueſs the two Whiſperers ftand at about ewenty« If lay,” 
five Yards Diſtance from one another. But the Dome of St. But 
Paul's, London, is 2 more conſiderable e,. the 7 
. PPP a 5 5 ; 


\ 32 


* 9 


* 


2. To the inward part of this admirable Organ. 
ſion for ny ney and Occaſion. au- 
ditory Paſſage, in the firſt place, curiouſly tunnel 
and artfully; turned, to give Sounds an eaſie P 
ſage, as well as a gentle Circulation and Refracti- 
on; but withal, ſo as to prevent their too furious 
ming in, and aſſaulting the more tender parts 
r * N aw 
And foraſmuch as it is neceſſary that this Paſſage 
ſhould be always open, to be uponthe Watch (10), 
therefore to prevent the Invaſion of noxious Inſec̃ts 
or other Animals, (who are apt to make their re. 
treat in every little Hole,) Nature hath ſecured this 
Paſſage (11). with a bitter nauſeous Excrement 
| 156.8 Vs | (12), aftorded 
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the Ticking of a Watch (when no Noiſe is in the Streets) may 
be heard from Side to Side; yea, a Whiſper may be ſent all 
round the Dome. And not only in the Gallery below, bur aboye; 
upon the Scaffolds, I tried, and found that a Whiſper would be 
carried over one's Head round the top of the Arch, notwith- 
ſanding there is a large Opening in the middle of it into the up- 
per part of the Dome. | 
(ro) Auditus autem ſemper patet ejus enim ſenſu etiam dormi- 
ces WY entes egemum. A quo cum ſomus eſt accepus, etiam e ſomno excita« 
of mur. Flexuoſum iter habet, ne quid intrare poſſit, ſs ſomplex, & 
bert pateret ; proviſum etiam, ut, ſiqua minima beſtiola cona- 
. wur irrumpere, in ſordibus aurium, tanquam in viſco, inhære ſceret. 
ler, Cicer. de Nat. Deor. L. . | | 
ath It deſerves a particular Remark here, that in Infants in the 
| in Womb, and newly Born, the Meatus Auditorius is ſhut up very 
one Wl cloſely, partly by the Conftriftion of the Paſſage, and partly by 
107 n glutinous Subſtance, whereby the Tympanum is guarded againſt 
h is de Water in che Secundine, and againſt tlie injuries of the Air as 
ad- ſoon as the Infant is Born. 3 
mi- (11) Ir isremarkable, that in moſt, if not all Animals, whoſe 
| of WI Ears are tunnelled, or where the Meatus Auditorius is long e- 
op<b- WH Pough to afford harbour to Er- wigs, or other Inſects; that, I 
ny, in the Ears of ſuch, Ear-wax is conſtantly to be found. 
St. But in Birds, whoſe Ears are covered with Feathers, and where 
here I he Tywpanums lies but a little way within the Skull, — 
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dnn, afforded from the Glands (13) appointed fa 


443 6261 


that purpoſe. nnn | wag 
From hence let us approach the moſt inward 


Parts, in which we ſhall ſee Strokes of the moſt ex- 
quiſite Art, To paſs over the innate Au that moſt Au- 


* 


W > 


thors talk of( 14 ),(becauſe there is no ſuch)the paſſage 
als ts * . e to 


— aca — — 


is found, becauſe none is neceſſary to Ears ſo well guarded, and 
ſo little tunnel led. | ES 
(12) The Ear-wax was thought by the old Anatomiſts to be 
an Excrement of the Brain: Humor bilioſus 4 cerebro expurgatu, 
the Barthe/ines ſay of it, L. 3. c. 9. But as Schelhammer wel 
obſerves, Mil abſurdins, quam cerebri excrementum hoc ſtatuere 
Nam & ratio nulla ſuadet, ut in cerebro fieri exerementum tali 


eredamas: neque vie patent per quas ab eo ſecluſum in meatun 


auditorium poſſit inde penetrare. As to its Taſte, Caſſerius gives 
Inſtances of its being ſweet in ſome Creatures. But Schel hammer 
ſays, Ego vero ſemper cum amaritie aliquid dulcedinis in illo depre 
bendi. Vid. Schel. de Audit. p. 1. c. 2. $ 10. But I could ne- 
ver diſtinguiſh any Sweetneſs in it; but think it inſipid mixed 
with a Bitterneſs. 

(iz) cerumina amara Arteriolis exudantia. Willis's de Anim, 
Brut. par. 1. c. 14. In the Skin are little Glands, which 
furniſh a yellow — bitter Humour, Monſieur Dionis's Dem. 18. 
An handſome Cut of thoſe Glandule ceruminoſæ is in Dr. Drake, 
— AAA A v 3p antt ora} 
Plim attributes great Vertue to the Ear-wax Murſus bominu 
inter aſperri mos numeratur :' medentur ſordes em auribus : ac ut 
quis miretur, etiam Scorpionum ictibus Serpemiu „ fatim impo 
fte. Plin. Nat. Hift. 1.28 c. 4. Ang her —— healing 
Quality, and may be accounted a good Balſam, I my ſelf have 
+ (14) Thar there is ſuch a thing as the iznate Air, (talked of 
much by moſt Authors on this Subject) Schelhammer- very juſtly, 
I-chink, denies; by reaſon there is a paſſage into the inner Ear 
from the Throat, through which the innate Air may paſs out, 
and the outward Air enter in. J. Par. Alt, p. 2. c. I. $ 1% 
When by ſtopping our Breath, and Straining, we force che er. 
ternal Air into the Ear, it may be heard ruſhing in; and ii 
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much be forced in, it may be felt alſo to bear againſt the Da- 
panum. When the Paſſage to the Throat is by any means ſtop'd, 


28 by a Cold in the Head, &c. the Hearing thereby becomes dull 
and blunt; by reaſon the Communication between the t 


hape Of be E. 123 
to the Palate (150, and their Uſes, with divers o- 
her curious things that might be named, let us ftop 

a little at the. containing the reſt, namely, the 
Bone (16). The particular texture and hardneſs of 


u. Which above other Bones of the Body is very re- 
e markable, whereby it ſerves not only as a ſubſtan- 


tial Guard to the _ but alſo to oppoſe the 
Impulſes of the æthereal Matter, that there may 
be no loſs, nor confuſion of the Sund; hut that it 


N may. 
be — — — — 
us, | | 

4 and inward Air, areobſtrufted : but when by ſtrong Swallowing 
ye. 


or ſuch like Motion of the Throat, the Paſſage is opened, we 
perceive it by a ſudden Smack or Crack, and we immediately 
hear very clearly; the load of feculent Air, being at that time 
diſcharged from the inner Ear. FTA 5 

It is a wiſe Proviſion, that the Paſſage for the Air into the — 
Ear, is from the Throat; Ut non ſtatim quivis aer externus ite ; 


e. nmpere queat (as Schelhammer ſaith, Par. Ult. c. 4.4.8.) ſed 

S nonnihil immut ac temperatus, calore ex medio ventre exſpi- 

| tante; 5mo fortaſſis non facilè alius, niſs ex pulmonibus, 

oh (15) Yalſalva hath given us a more accurate Deſcription of | 
ich the Tuba Euftachiane, or Paſſage to the Palate, than any other %.. WM 
. Author, to whom I therefore — De Aur. Human. c. 2. F. 16, "1 
Kt Ce. „ 

of The chief Uſe hereof he thinks is to give way to the inner 

n Air, upon every Motion of the Membrane Tympani, the Mallews, 

* ban, and Stapes. This Paſſage, if it be ſhur up, Deafneſs en- \ 

1 Wy "es. Of which he gives two Inſtances ; one a Gentleman, wha 

bod his Hearing by a Polypus in the Noſe reaching to the Ivule'; 


he other a Yeoman, labouring with an Ulcer above the left fide 

of the Uyula; which when he ſtopt with: a Tent dipped in Me- 
of BN icine, he loſt his Hearing in the left Ear, and recovered it, 28 
% bon as the Tent: was out. 1bid. c. 5. 4. 10. ' 4 
(16) 0s ſperroſum] ex quo interiores ſingularum [Labyrinthi} 
ut, (avitatum parietes conſtati ſunt, album, duriſſimum, nec non maxime 
10, Compactum. Id autem a Natur ita comparatum eſſe videtur, ut 
© Avateria erherea Sonorum objettorum impreſſionibus onufia, dum pra- 

Gt impingitur Parietibus, nibil aut ſaltem ferè nihil motiis ſu 
me amittat, atque adeo illum qualem ab Objettis ſonoris accepit, talem 
| 3 "is Nervorum Aurh. Dr. Raym. Vieuſſens of Aaupellier, in Phil. 
Ir : 
* LEFT - | (17) The 


* W 
ann 1 


= , . 1 „ n — 1 * a * PI * r * * 4 * * 5 88 * — 
1 r 4 22 6 & . 4 g oY * * > * * v . v * 7 ? ; 
— , 1 10 | 
, N * DOES — * 
bk F Y ; 
p ( ** . 9 ; 
0 — 7 * a mY E 
. . 1 
"ng 2 { * © : : 
\ | * 
- 


may be conveyed regularly, and intirely to th 
Auditory Nerves. _ Ni 
The next part I ſhall take notice of, may be that 
fine Membrane, called the Tympanum, or Membran; 
Tympani (17), with its inner Membrane (18); tops: 
er with the four little appendant Bones (19), and 
the three inner Muſcles to move them, and ad al 


. 


— 


— 1111 


(17) The Tympanum of the Ear, or as Falſalva and the My 
derns, the Membrane Tympanis was taken notice of as early 2; 
 Hippocrates's time, In Birds, it is ſtrained towards the outwar| 
Parts; in other Animals towards the Brain, or inner Parts. Mon- 
fieur Dionis ſaith, It is not equally faſtened to the whole Circun - 
Jerence of the bony Circle, in which it is inchaſed; for on the ujj 
fide it hath a free diſengaged Part, by which ſome can give vent t 
the Smoak in their Mouth. Demonſtr. 8. That there is ſome pal. 
» FageI doubt not, but I queſtion whether Monſieur Dionis ever ſay 
the diſengaged Part he mentions. I have my ſelf carefully 
 fearched divers Subjects, and do not remember to have ſeen any 
ſuch Paſſage; and I perceive it ning the diligent Sche l han- 


A 


mer's Eye. Valſalva alſo by injecting in through the Tuba Eu- 
fachiana, could not force any Liquor into the Meatus Auditorius 
But yet he imagines he found — but in another place 
of the Drum, in ſome morbid, and one ſound Head. Falſub a 
Aur. Hum. c. 2. F. 8, Mr. Cowper alſo affirms there is a Pa. 
ſage by the upper part of the Membrane, Anat. Ap. Fig. 8. 
(18) Dr. Vieuſſens before-named, diſcovered a 4 
tenuiſſime rarægue admodum texturæ intra cavitatem Tympani ; 28 
he deſcribes it. Whoſe uſe he faith is, x. Occludens Labyrinth 
Januam impedit ne naturalis puriſſimus ac ſubtiliſſimus Aer intta 
Cavitates communicationem habeat cum acre craſſo. 2. I« 
Hrint hi baſin calefacit, & c. ubi ſupra. Probably this double Mem- 
brane may be ſuch, or after the ſame manner as it is in tht 
Tympanum of Birds: Of which ſee my Obſervations in Book VII. 
Chap. 2. Note 4. e 
(19) The four little Bones being treated of by all that have 
concerned themſelves about this Sende of Hearing ſince their 
diſcovery, I ſhall take notice of only two things concerning 
them. 1. The diſcovery of them is owing wholly to the Dili- 
gence and Sagacity of the latter Ages; of which Sche[hamm Wh de 
Fives this — r — us. Hec r e d: 
miei. gnota fuere; primuſque qui in lucem produxit (Malleun 
& Incum] fuit Zac. Carpenſis ; pri mus quoque procu omas = 5 
. anatomi | 
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e whole Compages to the ſeveral purpoſer\ of 
— „ to hear all manner of Sounds, loud or 
lnguid, harſh or grateful (20). 


2125 45 1 
auatomice artis, quam Veſalius poſtea perfecit, reſtaurator. Tertiums 
Sta ] invenit ac promulgavit primus oh. Phil. ab Ingraſſia, 
Siculus, Philoſophus ac Medicus dockiſſimus. Quartum, Thoma 
Bartholino teſte, viro longs celeberrimo, Fran. Sylvio debetur. Schel. 
pb; ſupte c. 3. F. 9. 2. Their Difference in different Animals: 
In Man, and eds, they are four, curiouſly inarticulated 
with one another; with an external and internal Muſcle to draw, 
or work them, in extending, or relaxing the Drum. But in 
Fowl; the caſe is very different, His unum Officulum ſolum lar« 
rita eft Natura, quod Columellam forte appellaveris : teres enim 
& ſubtiliſimum, baſs innitens latiori, rotunde. Huic adnexs 
ef Cartilago valde mobilis, in Tympanum videtur terminari. 
Il. ib. ö. 8. In the Ears of all the Fowl that I could examine, 
I never found any more than one Bone and a Cartilage, making 4 
Tynt with it, that was eaſily moveable, The Cartilage had gene- 
rally an Epiplyyſe, or two, one on each ſide. The Bone was very 
hard and ſmall, baving at the end of it a broad Plate, of the ſame 
dubſtance, very thin, upon which it reſted, as on its Baſis, Dr. Al. 
Moulen in Phil. Tranſ. Nr. 199. 
Theſe are the moſt material things I find obſerved by others 
concerning the Ears of Fowls, and ſome of them hardly, I be- 
lieve, obſerved before. To which I ſhall ſubjoyn ſome other 
things I have my ſelf diſcovered, that I preſume eſca the 
Eyes of thoſe moſt curious and inquiſitive Anatomiſts. which 
ke the laſt cited Book VII. Chap. 2. Note 4. A, 
(20) Yidetur quod Tympamum Auditions inſtrumentum prælimi- 
* nare, & quaſe preparatorium fuerit, quod Soni impreſſionem, ſive 
edles ſenſebiles primo ſuſeipiens, eas in debitä proportione, & apt 
Poul conformitate, verſus Senſorium, quod adhuc interins ſitum eft, diri-- 
* gat : ſimili officio fungitur reſpectu Auditiis, ac tunicæ Gculi Pu- 
VII filam conſtituentes reſpectu Vis; utreque Membrane Species ſen- 
' WH [5!es refringunt, & quaſi emolliunt, eaſque Senſorio non niſs pro- 
Prtionatas tradunt, cui nudo ſe adveniant, teneriorem ej us craſin 
facile Iedant, aut obruant. Reverd Tympanum nom audit, ſed me- 
ori tutiorique Auditioni confert, Sti hec pars deſtruatur, Senſio 
edbuc aliquandiu, rudi lictt modo, peragi prſſit ; quippe experiments 
yr in Cane facto, &. Janitoris officio ut Tympanum retFe 


A 


efung; poſit, eæpanſum ejus pro data occaſione ſtringi, aut relaxar 
7 


- 


- 


» veluti nimirum Oculs Pupilla. —— Quapropter huic Auris 
pan, non ſeen ac. bellies, machine, ſive tæniæ quedam appo- 
F num ur, 


O a l "abs n ** . 
0 : - 6 — ” 9 : i : 
* 
* ; * . 
s ; 1 9 . * 
| 1 . * 5's * . 
* 4 N 5 
'4 T4 * ud 
- E a . Y - 
. . wh 
. | : 
* 4 0 = 5 * bs 1 
» \ } * © e 
* N ; - = 1 « 6 . ' 
* * 


From this Region of the Ty»mpanum; I might pal Ml « 

| | N = 

| by, og einn | — Vi 
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muntur, que ſuperficiem ejus modo tenſiorem, modo laxiorem 1. bh 
dant: hoc enim efficiunt tria Officula, eum Muſculo, Sc. Willis Will of 
de Anim. Brut. c. 14. | A SPY no 
For this Opinion of Dr. Willis, Dr. Schelhammer is very ſe. the 
vere upon him, deriding the Refractions he ſpeaks of; au Ai 


therefore ſeriouſly proves that they are the Humours, not Ty 

nicks of the Eye, that refract the Rays of Light; and tha 
jeeringly demandeth, whether the ſonorous Rays are refrafte{ 

4 by paſſing through a different Medium? Whether the Convexity 
or Concavity of the Drum collects thoſe Rays into a focal Poin, 

or ſcatters them, &? And then ſaith, Ob has rationes 4-clariſ 

Viri, ac de re Medici præclarè meriti, ſententia non poſſumus un 

| efſe alieniores; in quo uti ingenium admiror, quoties medicamer 

. torum vires, aut morborum cauſas explicat, ſit ubi forum ſuum + 
7 grefſms, Philoſophum agit, ac vel Partium uſum, vel Chymicarn 
rerum naturam ſcrutetur, ejus haud ſemel non modo judicium dj 


dero, verum aliquando etiam fidem, This is ſo ſevere and unju ſuz 

a Cenſure of our juſtly famous Countryman, (a Man of know Wil {+ 
Probity) that might deſerve a better anſwer z but 1 have only ye! 
time to ſay, that although Dr. Sche/hammer hath our-done all r 
chat wrote befdre him, in his Book de Auditu, and ſhewed bin- C. 
ſelf a Man of Learning and Induſtry; yet as our Countryma WW 9 
wrote more than he, (though perhaps not free from Errours too ve 
fo he hath manifeſted himſelf to have been as curious and fapz- 
cious an Anatomiſt, as great a Philoſopher, and as learned ani las 

- Skilful a Pnyſician as any of his Cenſurers, and his Reputatii . 
for Veracity and Integrity, was no leſs than any of theirs ton | 
But after all this terrible Clamour, Dr..Sche/hammet prejudi ah 
cately miſtaketh Dr. Jill's meaning, to ſay no worſe. For h ed, 

| Wtreque Membrane refringunt, Dr. Willisplainly enou 1 chiok, by 
means no more than a Reſtriction of the ingreſs of many mit 
Rays; as his following explicatory Words manifeſt, vis. refris thi 
gum, & quaſi emolliunt, eaſque Senſorio non niſt proportionatas its ka 
dunt. But indeed Dr. Schelhammer hath ſhewn himſelf a too fi- eaſi 
pid Cenſor, by making Dr. Willis ſay, the Ear- drum had ſuc Wi 28! 
like Braces as the 22 viz, Quod porro de machinis ſi * 
tenis Tympani bellici adducit, dicitque idem in Tympauo auditor far 
#onſpici, id prorſus fal ſiſimum eſt. I wonder Dr. Sehelhammer Wl Wh 
did not alſo charge Dr. Willis with making it a Porter, ſince he Ons 
Faith in the ſame Paragraph, 7anitoris officio, &c. But Dr. Wilhss Col: 
meaning is plain enough, that the little Bones and Muſcles of tht D 


Ear-drum do the ſame Office in ſtraining and relaxing it, be 
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the Braces of the ar- dm do in that. And conſidering how | 
curious and ſolemn an Apparatus there is of Bones, Muſcles, 


and Joynts, all adapted to a ready Motion; I am clearly of Dr. 
Hills Opinion, that the Uſe of the Ear. drum is chiefly for the 
proportionating Sounds, and that by its Extenſion and Retracti - 
on it correſponds to all Sounds, loud or languid, as the Pupil 
of the Eye doth to ſeveral Degrees of Light: and that they are 
no other than ſecondary Uſes aſſigned by Dr. Schelhammer, as 
the e or ſole Uſes; of keeping out the external colder 
Air, Duſt, and other Annoyances, but eſpecially that ob ſoliaus 


aeris interni potiſſimum irrumpentis vim, hunc motum Tympani, ar 


Mallei eſſe conditum, ut cedere primum, deinde ſibi reſtitui queat ; 
as his Words are. P. ult. c. 6. F. 13. 6 rey 
It was no improbable thought of Rohault, nos attentos pra- 
lere, nil aliud eft, niſi Tympanum, wbi ita opus eſt facto, conten- 
lere aut laxave; & operam dare ut illud in ea poſitione intentum 
ſet, in qua tremulum aeris externi motum commodiſſims excipere 
poſit. Roh. Phyſ. p. I. e. 26. F. 48. 1 
The hearing of deaf Perſons more eaſily by means of loud 
Noiſes, is another Argument of the Uſe of the Straining or Re- 
laxation of the Tympamm in Hearing. Thus, Dr. illi, _ 
ſupra) Accepi olim a viro fide digno, ſe mulierem noviſſe, ices 
ſurda fuerit, quouſque tamen intra conclave Tympanum pulſaretur, 
verba quevis «lard audiebat . quare Maritus ejus Tympaniſtam pro 


ſervo domeſtico conducebat, ut illius ope, colloquia interdum cum 


Uxore ſua haberet. Et iam de alio Surdaſtro mihi narratum eſt, 
qui prope Campanile degens, quoties und plures Campane reſonarent, 
weem quamvis facile audire, & non alids potuit. 
Abſciſſo Muſculs [Proceſſus majoris Mallei] in recenti aure, re- 
_ [Tympani Membrana.] Yalſaly, de Aur. Hum. c. 2. 
5. by” 
Upon conſidering the great 'difference in Author's Opinions 
about the Uſe of the Parts, and Manner how Hearing is perform- 
ed, as alſo what à curious Proviſion there is made in the Ear, 
by the four little Bones, the Muſcles, Membrane, &. I was 


minded (fince Ipenned this Note) to make — my ſelf inta 
after a diligent - 
ſearch of various Subjects, I find we may give as rational and 


this Part, and not rely upon Authority. An 


eaſie an Account of Hearing, as of Seeing, or any other Senſe ; 
25 I have ſhewn in my laſt cited Note 4. Book VII. Chaps 2. with 
relation to Birds. And as to Man and Beaſts, -- the caſe is the 
lame, but the Apparatus more Complex and Magnificent. For 
whereas in Birds, the Auditory Nerve is affected by the Imprefli 
ons made on the Membrane, by only the intermediacy of the 
Clumells 3 in Man, it is done by the Intervention of the four 
little Bones, with the Muſcles acting upon them, his Hearing be- 
ing to be adjuſted to all kinds of Sounds, or Impreſſions made 

a f a upon 
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'x to the Auditory Nerve in this manner, vi. firſt they 
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to that of the Labyrinth (21), and therein ſurvey 
the curious and admirable Structure of the Yeſtiby. 
hon, 95 Senticircular Canals (22), and Cochlea; par: 
ticularly the artificial Gyrations, and other ſingular 
Curioſities obſervable in the two latte. * 
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upon the Membran Tympani. Which Impreſſons are imparted 
upon 
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the Membrane and Malleus, the Malleys upon yhe Bent, and the 
Incus upon the Os Orbitulare and Stapes; and the Stapes upon 
the Auditory Nerve for the Baſe of the Stapes ( the fame as the 
Operculum in Birds) not only covers the Feneſtra Ovalis, within 
which the Auditory Nerve lieth, but hath a part of the Audit 
Nerve ſpread upon it too. It is manifeſt that this, is the true 
Proceſs of Hearing, becauſe, if the Membrane be moved, you 
may ſeg all the Bones move at the ſame time, and work the Baſe 
pf the Stapes up and down in the Feneſtra Ovalis, as I ſnewed 
this Chapter, Note 4. concerning the Mole; and as it may 

be «ſeen in other Ears carefully opened, if the Parts remain 
2 jet is. 150 n , 

1450 I do not confine the Lalyrinth to the Canales Semicircu 

res, or any other Part, as the elder Anatomiſts ſeem . to have 
done, who by their erroneous. and blind Deſcriptions ſeem not 
well to have underſtood theſe Parts: but with thoſe much more 
curious and accurate Apatomiſts Monſieur du Vernay, and Dr. 
Valſalva, under the Labyrinth, — the Canales Semi- 
circulares, and the Cochlea, together with the intermediate Cavity, 
called by them the Veſtibulum. | 555 
(22) In the Semicircular Canals, two things deſerve to be 
noted. 1. That the three Canals are of three different Sizes; 
Major, Minor, and Minimus. 2. Although in different Subjects 
they are frequently different; yet in the ſame Subject they are 
conſtantly the ſame. The reaſon of all Which, together with 
their Uſes, Valſalva ingeniouſly thinks is, that as a part of the 
tender Auditory Nerve is lodged in theſe Canals, ſo whey are of 
three Sizes, the better to ſuir all the Variety of Tones; ſome of 
the Canals ſuiting ſome, and other other Tones And 'although , 
there be ſome difference as to the Length and Size of theſe Canals _ 
in different Perſons ; yer, leſt there ſhould be any diſcord in the 
Auditory Organs of one and the ſame Man, thoſe Canals are 2+ 
ways in exact Conformity to one another in one and the fame 
Mats fal ws ſup e r. & ne . . 
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- But 1 fhall not expatiate on theſe rechiſe Parts 
only there is one ſpecial Contrivance of the Nerve 
miniſtering to this Senſe of Hearing, which muſt 
not be paſſed by; and that is the Branches of one 
of the Auditory Nerves (23), ſpread partly to the 
Muſcles of the Ear, partly to. the Eye; partly to 
the Tongue and Inſtruments of Speech, and inoſcu- 
lated with the Nerves to go to the Heart and Breaſt: 
By which means there is an admirable and uſeful 
conſent between theſe parts of the Body; it being 
natural for moſt Animals upon the hearing any un- 
couth Sound, to erect their Ears; arid prepare them 
to catch — * 7 „ z to open their Eyes (thoſe 
conſtant faithful Sentinels) to ſtand upon their 
Watch; and to be ready with the Mouth to call 
8 or utter = the preſent ——_ ſhall —— 
accordingly it is very uſual for moſt Anima 
When pred and terrified with any frightful 
ole, preſently to ſhriek and cry out. 2 . 
But there is beſides this, in Man, another grea 
ſe of this nervous Commerce between the Ear and 
Mouth: and that is, (as one of the beſt Authors on 
us Subject expreſſeth it,) (24) © That the Voice 
may correſpond with the Hearing, and be a hay 
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| (23) Hit poſterior Nervur extra cranium delatus, in tres ram 
tur, qui omnes motibus: patheticiz—=inſervinnt. Prima 
"ſtulis Auris impenditur. - Proculdubio bujus attione efficitur, ut 
umalia quevis, 4 ſubito ſoni impulſu, aures, quaſi ſenum nimis 
1e tranſcuntem captaturds erig ant. Ramus alter verſus 
umque oculi angulum ſurcules emittit . qui muſculis palpebrurum 
folentibus inſeruntur ; quorum certs-munus ejt ad fubitum ſons 
pulſum ocules cunfeſtim aperire, eoſyque velut ad Excubits vocare: = 
Leni traue verſus Lingue radicem deſtendens, muſculis 
V Hyceideos diſtribuitur, adeoque arg ana quedam vocis 
i actuat, SD. Willis's Cereb. Anat. c. 17% ; 
(24) Hujuſmods Wetvoritis conformatio is Homine uſum alium 
$00 froftit; Hempe ut Pet. Se. Willis 164d. | 
K (29) Amos 
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_ -«: of Echo thereof, that what is heard with ons cf 
the Voice, by the he 


ing the Organ. Let us, 


the help of the abr. 


of this admirable 


* % 


Senſe, namely Sound, and fo conclude this Chapter 


I ſhall not here enquire into the. Nature and «Pro 
pertiesof Sound, Which is in a great Meaſure tr; 
cate; and hath puzzelled the beſt Naturaliſts: Ne 
ther ſhall I ſhew how this admirable Effect of the 
divine Contrivance may be improved to- dives 
Uſes (25), and Purpoſes in humane Late. _ 
buſineſs will be to ſhew that this thing, of fo n 


p i. * *— 23 rr tel 
4 — — _ — —— 0 
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(25) Among the Uſes to which the Wit of Man hath eraplojd 
Sounds, we may reckon the Inſtruments uſefül in eonyocatin 
Aſſemblies, managing Armies, and many other Occaſſons, wit 
in Bells, Trumpets, Drums, Horns, and other Sounding Infry 
ments are uſed ; the Partieularities of which it would be tedion 
to recount, as that the biggeſt Bell in Europe is reckoned to 
at Erfurt in Germany, which they ſay inay be heard Twenty Fo 
Miles; with much more to the ſame Purpoſe,” I ſhaf! theref 
only for a Sample take notice of the Speaking - Trumpet; the 
vention of which is commonly aſcribed to our eminent 5 
Samuel Morland; but was more probably Ath, Kircher's, at l 
he had contrived ſuch an Inſtrument, before Sir Samuel hit up 
his. Kircher in his Phomerg. ſalch, the Tromba publiſhed laſt Ye 

mn Eagland, he had invented Twenty-four Years before, i | 
 Uſhedin his Miſurgis';" that Jac. Albanus Ghibbefrus, and Fi, 
ehinardu aſeribe it to him; and that G."Schotems teftifieth be h. 
ſuch an Inſtrument in his Chamber in the Roan ol e, With whi 
he could call to, and receive Anſwers froth" the PO 7 And a 

_ fidering how famed Alexander tlie Greats Tube was, which 
faid might be heard 100 Stadia, it is ſomew Hat ſtrange that 
Body ſooner hit upon the Invention. Of this Stentorophonick l 
of Alexander, there is à Fi — reſerved e wi 
for Curioſity ſake, I have from Wireher repreſented in g. : | 


faith its Diameter was five Cubits; and . 
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ee ee 
God. And this will appear, let the ſubject Matter 
of Sounds be what it Will, either the Atmoſphere 
(26) in groſs, or the zthereal Part thereof, or ſo- 
niferous Particles of Bodies, as ſome fancy, of 


whatever 
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| For the Make of the Speabing-Trumpet and the Reifon 4 
er 


It magnifies Sounds, 1 ſhall refer to Kircher; eſpecially to Sir Sa- 
muel Mor lands Tuba Stentorophonica, Publiſhed in 1672. 
Kircher faith, he took one of theſe Trum of Fifteen Palms 
Length, along with him ta the Mons Euſt at hi anus, Where he con- 
vocated 2200 Perſons to Prayers, by means of the unuſual Sound, 
at two, three, four, and five Italian Miles Diſtance. Br 
With theſe Bellowing Trumpets, 1 ſhall join ſome Bellowing 
Caves for the Reader's Diverſion. Of. Magnus deſcribes a Cave 
in Finland, near Yiburg, called Smellen, into which, if 2 Do 
or other living Creature be caſt, it ſends forth ſo dreadful 4 
Sound, that knocks down every one near it. For which Reaſon 
they have guarded the Cave wh high Walls, to prevent the 
Miſchiefs of its Noiſe. Vid. Ol. Magn. Hiſtor. I. 11. c, 4. Such 
mother Peter Martyr ſalth is in Hiſpanisla, which, with 2 ſmall 
Weight caſt into it, endangers. Deafneis at Five Miles Diſtanee, 
And in Switzerland, Kircher ſaith, in. the cucumer- Mountain is 2 
bit that ſends out both a dreadful Noiſe and a great Wind 
therewith : And that there is a Well in his Country 300 Palmg 
deep, whoſe Sound' is equal to that of 2 great Gun. Vid. Kirch. 


01. Mag ſpeaking of the vaſt high Mountains of à Northern 
Province, calle& Angermannia, faith, Ubi baſes eorum in proſundiſſi» 
mo gurgite fhantes, caſu aliquo, vel propoſito Nautæ dccefſerint, tam 
tum horrorem ex alta fluctuum coflifione perripiunt, ut niſe. pracipiti 
Femigio, amt valido vento GIS, ſolo. pavore ferè exanimes. fianty 
multoque dierum rurriculo, ob capitis tierbationem, priſitus mant ic 
& ſanitatia' compotes vix evadant. Habent baſes illarum muntium 
n futtuum ingrefſu & regreſs i tortuoſas ri mas, ſive ſcifſuras; ſati 

[| 


fupendo natura opificio fabricatas, in quibus longs voragine fotinida- 


bils ille Sonitus quaſs ſubt erraneum tonitru generatur- Ol. Mages 
f.2, c, 4, Sex alſo Chap. 12. fe 266 e ee e 

(25). That the Air is the Subject, or Medium of Sound; is 
Manifeſt from the Experiments in rarefjed and condenſed Air 
iu 2h unexhaufted Receiver, à ſmall Bell may be heard at the 
Diſtance of ſome Paces ; but when exhauſted, it can ſeares be 
beard at the neareſt Diſtance : And if the Air be — 


K 2 


whatever elſe the Philoſopher may think it. For 
who but an intelligent Being, what leſs than an 


omnipotent, and mfinitely wiſe God could 1 
De Aba 1 
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the Sound will be louder, proportionably to the Compreſſion, or 
Quantity of Air crouded in, as I have often tried my felf, and 
may be farther ſeen in Mr. Hawksbee's curious Experiments, p. 97. 
Alſo his Experiments in Phil. Tranſ. Nr. 321. 
Neither doth this ſueceed only in forced Rarefactions and 
Condenſations of the Air, but in ſuch alſo as are natural; as is 
evident from David Frædlichius in Varenius, upon the higheſt 
Eminencies of Carpat bus, near Keſmarckt in Hung ary. The Sen 
of Trædlicbius is this, Ego Menſe Funii 1615. tum adoleſcens, ſul- 
limitatem borum montium, cum duobus comitibus Scholaribus, expe- 
viri volens, ubi, cum in primæ rupis vertice, magno labore, me ſum- 
mum terminum aſſecutum eſſe putarem, demum ſeſe obtulit alis 
mmulto altior cautes, ubi per vaſta eaque vacillantia ſaxe (quorum 
unum, ſi loco d viatore di movetur aliquot centenarapit, & 
quidem tanto cum fragore, ut illi metuendum ſit, ne totus Mont 
corruat, eumque obruat) emxus eſſem, iterum alia ſublimior prodiit, 
| Gee, donec ſummo vitæ periculo ad ſupremum cacumen penetraverim. 
Ex declivioribas montibus, cùm in ſubjeltas valles. = 1þ 
 obſcuram nottem, aut ceruleum quid, inſtar profundi aeris, quod 
vulgo ſudum cælum appellatur, obſervare potui, mihique videbar, ſ 


de monte caderem, non in terram, ſed rectè in calum me prolapſurum. 
NMimid enim declivitate, ſpecies viſibiles, eætenuatæ & hebetata fur Sou 
runt. Dum vero altiorem montem peterem, quaſs intra nebulae der Will a 
fiſſimas hære bam. Et cum non procul 4 ſummo vertice eſſem, Misr 
ſublimi quieſcens proſpexi. & animadverti iis in locis, ubi mibi by 
antea videbar intra nebulas hæſiſſe, compattas atque albas ſeſe ms de. 
vere nubes, ſupra quas, per aliquot milliaria, & ultra terminss St und 
puſs commodus mi hi proſpectus patuit. Alias tamen etiam nubes a. Wh ** 
tiores, alias item humiliores, neenon quaſdam equaliter.a terra diſtan- Vid 
tes vidi. Atque binc tria intellexi, 1. Me tum traxſryiſſe prizcipi- Wl * 
um mediæ Aeris regions 2. Diſtantiam nubium a terra, non «fe Wi * 
æqualem. 3. Diſt antiam nubium — 04,72 Mil. G. 
ut quid am ſod tantum dimidiatum Mill. Ger. In ſummum at t 
mont is verticem cum perveniſſem, adeo tranquillum & ſubtilem aten Wl ont 
abi offendi, ut ne pili quidem motum ſentirem, cum tamen in de. Viv 


Preſſioribus ventum vebementem expertus ſim unde collegi ſun- 
mum cacumen iſtius mont is Carpathici ad Mill. Ger. 4 radicibus 
ſui imi exſurgere, & ad ſupremam uſque aeris regionem, ad quam 
Henti non aſcendunt, pertingere. Exploſs in ea ſummitate . 


and make ſuch a fine Body, ſuch a Medium, ſo 
ſuſceptible of every Imprethon, that the Senſe of 
| 5 Hearing 
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tum 1 non majorem onitum primo 2 ſe tulit m ß li ike 
lum . — fm 3 foſt Any — —— 


murmur prolixum invaluit, inferioreſque montis partes, convalles & 

ſylvas opplevit. Deſcendendo per nives annoſas intra convalles, cum 
| iterum Sclopetum exonerarem, major & horribilior fragor, quam ex 
tormento capaciſiſſi mo inde exoriebatur : hinc verehar ne totus mons 
concufſus mecum corrueret + duravitque hie ſonus per ſemiquadrantem 
bera * dum abſtruſiſſimas cavernas IN ad quas aer undiqus 
— icatua Yefiliit. In his celſis monti bus, plerumque ningit 
grandinarve media eſtate, quoties nempe in ſubjefFa & vicink planitie 
pluit, uti hoc ipſum expertus ſum. Mives diverſorum anuorum ex 
colore & 3 duriore digmſci poſſunt. Varen Geogr. Gen. 1. I» 
e. 19. Prop. ult. | 

The 4 being diverting, and containing divers Things re- 
markable, I have choſen to note the whole of it (altho' ſomè what 
long) rather than ſingle out the Paſſages only, which relate to the 
dimintſhing the Sound of his Piſtol, by the rarity of the Air, at 
that great Aſcent up into the © Repu ; and the magnifying the 


Sound by the Polyphoniſms or Repercuſſions of the Rocks, Caverns 
and other phonocaptick Objects below in the Mount. 

But tis not che Air alone that is capable of the Impreſſions of 
Sound, bur the Water alſo, as is manifeſt by nete Bell under 
Water, the Sound of which may plainly enough be heard, bur it 
is much duller, and not ſo loud: and it is alſo a Fourth deeper 
by the Ear of ſome great Judges in muſical Notes, who gave mg 
weir Judgments in the matter. But Merſenne faith, a Sound made 
under Water is of che ſame Tone or Note, if heard under Water; 
a8 are alſo Sounds made in the Air, when heard under Water. 
Vid. Merſen. Hydraul. ; 

Having mentioned the hearing of Sqynds under Water, 
is another Curioſity worth mentioning, that alſo farther proves 
Water to be ſuſceptible of the Impreſſions of Sound, viz. Divers 
2 the bottom of the Sea, can hear the Noiſes made above, only 
confuſedly. Bur, on the contrary, thoſe above cannot hear the 
Divers below. Of which an Experiment was. made, that had 
like to have been fatal: one of the Divers blew an Horg in his 
Diving-Bell, at the bottom of the Sea; the Sound whereof (in 
tat compreſſed Air) was ſo very loud and irkſome, that it ſtunned 
the Diver, and made him fo giddy, that he had like to have dropt 


out of his Bell, and to have been drowned, Vid. Sturmis Colley. 
(ur, J ol, 2. Tentam. 1. | : 
K 3 (27) A 
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134 Of Shund, Boo IV ( 
Hearing hath occaſion for, to empower all Animals f 
_ to expreſs their Senſe and Meaning to others; to 

make known their Fears, their Wants, their Pains 
and Sorrows in melancholick Tones; their Joys 
and Pleaſures in more harmonious Notes; to fend 

their Mind at great Diſtances (27), in a ſhort 
time (28), in loud Boations; or to expreſs their 
Thoughts near at Hand with a gentle Voice, a 
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(27) As to the Diftance to which Sound may be ſent, having 
fome Doubt, Whether there was any Difference between the 
Northern and Southern Parts; by the Favour of my learned and 
{lluſtrious Friend Dr. Newton, Her Majeſty's late Envoy at Florent, 
I proctired ſome Experiments to be made for me in Italy. His 
moſt Serene Highneſs the Great Duke, was pleaſed to order gre 


Guns to be fired, for this Purpoſe, at Florence, and Perſons were = 
2ppointed on Purpoſe to obſerve them at Leghorne ; which they 
compute is no Tas than 35 Miles in a ſtraight Line. But not- that 
withſtanding the Country between be ſomewhat hilly and woody, & 
and the Wind alſo was not fayouring, only very calm and fill 5 
yet the Sound was plainly. enough heard. And they tell me, that wh 
the Legborne Guns are often heard 60 Miles off, at Porto Ferraio ; Rall 
that when the French bombarded Genoa, they heard it near Leg hom they 
$0 Miles diſtant: and in the Meſſina Inſurrefion, the Guns were a 
Heard from thence as far as Auguſta and Syracuſe, about 100 Ita hs 
* Miles, Theſe Diſtances being ſo conſiderable, give me reaſon 154 
o ſuſpect, that Sounds fly as far, or nearly as far in the Southern, A 


15 in the Northern Parts of the World, notwithſtanding we 1 
2ve a few Inſtances of Sounds reaching farther Diſtances. As one 
Dr. Hearn tells us of Guns fired at Stockho/m in 169 5. that were 
heard 180 Engliſh Miles. And in the Dutch War, 1672. tit b 
Guns were heard above 200 Miles. Vid. Phil. Tranſ. Vr. 113. WW; 
Alſo there is this farther Reaſon of Suſpicion, that the Mercury Bil , 0 
in the Barometer riſeth higher without than within the T:o- Wil 9% 
picks, and the more Northerly, till the higher z which may Yoo 
enereaſe the Strength of Sounds by Note 26 64755 
(328) As to the Velocity of Sounds, by reaſon the moſt cele- I © 
brated Authors differ about it, I made divers nice Experiments Ea, 
my ſelf, with good Inſtruments; by which I found, 1. That voy 
there is ſome, although 2 ſmall Difference in che Velocity of WY , 
Sounds with or againſt the Wind 3 which alſo is, 2. Augmented Fate 
r diminiſhed by the Strength or Weakneſs. of the Wind. — 22 


* 


ſecret Whiſpers ! And to ſay no more, who leſi 
than the ſame moſt wiſe and indulgent Creator, 
could form ſuch an Oeconomy, as that of Melody 
and muſick is! That the Medium ſhould (as I roy 
ſo readily receive every Impreſſion of Sound, an 

convey the melodious Vibration of every miiſical 
String, the harmonious Pulſes of every Animal 
Voice, and of every muſical Pipe; and the Ear 

25 well adapted and ready to receive all theſe Im- 
preſſions, as the Me. lium to convey them: And laſt- 
y, that by means of the eurious Lodgment and 
Inoſculations of the Audirory Nerves before ment ion- 
ed, the Orgaſmes of the Spirits ſhould be allayed, 
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g * o * 
and Perturbations of the Mind, in a great Meaſure 
4 i quieted, aud {tilled (29): Or to expreſs it in the 
a "2 Words 
4 wy N 
* A | 4 
— that nothing elſe doth accelerate or retard ir, not the Differencey 
y of Day or Night, Heat or Cold, Summer or Winter, Cloudy or 
I Clear, Barometer high or low, &. 3. That all Kinds of Sounds 
bre the fame Motion, whether they be loud or languid, of 
„ uns, Guns, great or ſmall, of any other ſonorous Body, 4. That 
„der fly equal Spaces in equal Times, Fifthly and laſtly, That 
ro WY = Mean of their Flight is at the Rate of a Mile in 9 + Half- 
a — or 1142 Feet in one Second of time. Vid. Phil. Tranſ. 
Ihe. | | 
on (29) Timothy a Muſician could excite Alexander the Great to 
ve BY Ams with the Phrygian Sound, and allay his Fury with another 
As Tone, and excite him to Merriment. So Ericus King of Den- 


mark, by a certain Mafician could be driven to ſuch a Fury, as to 
che kin ſome of his beſt and moſt truſty Servants. More of this 
Power of Muſick over the Affections may be ſeen in Ath. Kireb, 
ury Phonurg. L. 2. Set. 1. Alſo in / Voſſius de Poimatum cantu, & 
70 cha, vrib gg. e 
may And not only upon the Affections, but alſo on the parts of the 
Body, Muſick is able to exerts its Force, as appears from the 
ele-. aon Knight, Cui Phermingis ſono audito Veſca ſtatim ad ri. 
ens n reddendim vellicabatur. Such another we have in A I» 
at ben. Wat, curioſ. Obſerr. 134. Alſo MorbofF. de Scypb. vitr. per 
y of art. human. yoris fomym fratto : where there is not only ths 
"red Account of the Dutchman at Amſterlam, one Mie. Petter, that 
But brake Romer-Glafſts wi the Sound] of his Voice; but alſo = 
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vers other Inſtances of the Power and Effects of Sound. But to 
the Story of the Gere Knight, Mr, 2 mea Scaligey adds 2 
e Paſſage, That one he had diſobliged, to be even with 
im, cauſed at a Feaſt, a Ba pipe co de played, when he way 
hemmed in with the Company; which made the Knight bepiſs 
himſeif, to the great Diverſion of the 7 as well as Con- 
fuſion of himſelf. Boy/'s Eſſay of we fs | of Motion. ln 
the fame Book are other Matters that mày be noted here. One 
whoſe Arm was cut off, was exceedingly tormented with the 
diſcharge of the great Guns at Sea, although he was at 2 great 
Diſtance on. Land. And a great Ship-Commander obſerve 
his wounded Men with broken Limbs ſuffered in like manner 
at the Enemies Diſcharges. An ingenious Domeſtick of his one 
would have his Gums bleed ar the Tearing of 8 Aud 
an ingenious Gentleman of Mr. Boy/'s acquaintance confeſſed to 
Him, that he was inclined to the Knight of Gaſcoigne's Diſtem 
upop hearing the Noiſe of a Tap running. The Dancing to cer- 
n Tunes, of Perſons bit with the Tarantula, he was affured of 
by an ingenious Acquaintince at Tarentum; who faw fever 
among the reſt a Phyſician, affected with that Diſtemper. And 
many other Aecounts of this kind, ſeemingly credible, are relz 
ted in Morhoff, Kircher, and many others; although Dr. Cormelio 
queſtions the Matters of Fact, in Phil. Tranſ. Vr. 83. Mr. &y 
alſo faith, a ſober Muſician told him, he could make a certain 
Woman weep, by playing one Tune, which others would be lit 
tle affefted at. And he faith, that he himſelf had 2 kind of 
ſhivering at the repeating two Verſes in Lucas. And 1 add, that 
J very well know one to have a ſort of chill about his Precordia 
and Head, upon reading, or hearing the 33d Chapter of Iſaiah; 
28 alſo David's Lamentations for Saul and Fonathan, 1 Sam. 1. 
+ Neither are our Minds and Bodies only 'affefted with Sounds, 
but alſo inanimate Bodies: Of which many Stories may be met 
with in Kircher, particularly a large Stone that would tremble 2 
the Sound of one particular Organ- pipe; in Morheff alſo, who 
among many other. Relations, hath this, Memini cum ipſt [clari]. 
Milliſio] de experimento Vitri per vocem fracti narrarem, ex es au- 
diviſſe, quod in ædibus Muſicis ſibi vicinis aliquaties collapſum po- 
vimentum ſuerit quod ipſe ſonis continuis adſcribere unn aubitavit. 
Morhoff. cap. 12. Merſenne alſo among many Relations in bis 
Harmon, and other Books, tells a far more probable Story, of 2 
particular part of a Pavement, that would ſhake as if the Earth 
would open, when the Organs played, than what he relates 2 
bout Antipathy in his Queſt. & Comment. in Genes, viz, That the 
Sound of a Prum made of Wolf's-Skin, will break another made 
of Sheep's-Skin + That Hens wiil fly at the Sound of an Harp 
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Words of. the laftcited- famous 7 (30); 
„That Muſick ſhould not onl aK affect the Fancy 
« with Delight, but alſo give Relief to the Grief 
« an Sails of the Heart, yea, ea, appeaſe all tete 
6 r Paſſions, are excited in the 
« Breaſt by an immoderate Ferment, and Fluctua- 
Um dr he Blood | 

1 1 all this curious 

ee j oc = 
Creator his fo Praiſe ! 8 

125 admirable Work, and not as edi 
| 1 to be the Work of an omnipotent, and Sly own 
wiſe and good God (31), as the moſt artful Melo- 
dies we hear, 2 Voice or rener of A 


us Creature? 


3 
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00 under his Hand, at certain Notes both of 3 and in 
Diſcourſe : that he tried an Arch that 2 anſwer to C fa- ut, 
and had done ſo 100 Years; and that an — Builder 
tld him any well-built Vault will 2 e determinate 
Note. And at Eaftbury-Houſe near Barking, I — elf diſcovered 
tie Porch, (having firm Brick-Walls,) not only to Sound when 
firuck on the Bottom, bur alſo to give almoſt as loud a Sound, 
when 1 ſounded the ſame Note with my Voice. 

65 Willis, ubi ſupr. 

3t) Le Deus eſt qui non calamo tantum cant are, & 4- 
greſte, atque inconditum carmen ad aliquam tantum oblectationem 
nodulari docuit, ſed tot artes, tot vocum varietates, tot ſanos, aliog 
Fun mſtro, alias externo cantus adituros commentus eff. Senec. 
re | 
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HIS Senſe I ſhall diſpateh in leſs compaſ; 

1 than the two laſt, becauſe its Apparatus (al 
though fufficiently grand and admirable, (yet) i 
not ſo multiplicious as of the Eye and Ear: It be. 
ing ſufficient in this Senſe, that the odoriferons 
Effluvia of Bodies (1) can have an eaſie, free Paſ: 
. ſage to the Olſactory Nerves, without the formal: 
ties of Refractions, and other Preparations neceſſary in 

to the Perfection of the two former Senſes. Accor - I. 
dingly the All-wiſe Creator hath made ſufficient Mp, 
Proviſion for the reception of Smells, by the Aper- ner 
tures of the Noſtrils (2); made not of Fleſh or Nod 
Bone, but Cartilaginous, the better to be kept open, WM ing 
and withal to be dilated or contracted, as there 15 | 
occaſion : For which Service it hath ſeveral proper Were 
and curious Muſcles (. | 1 


—— 


— at. — — — — — * 


(1) A piece of Ambergreaſe ſuſpended in à pair of Scales i = 
mat would turn with 2 very ſmall part of a Grain, loſt nothing ( 
of its Weight in 31 Days; neither did Aſſa-fatida in 3 Days; . 
but an Ounce of Mut megs loſt 53. Grains in 6 Days; and (loves 
74 Grains. Boyl's Subtil. of Effluy. c. 5. 15 8 
a2) Nares eo quod omnis Odor ad ſuperiors fertur, reclè ſurdm 
ſunt Et quid Cibi & Potionis judicium magnum earum eft, m I or 
* cauſa vicinitatem Oris ſecutæ ſunt, Cicer. de Nat. Deor. zn 
Hg 
( Had not the Contriver of Animal Bodies been minded his | 
Work ſhould have all the Signatures of Accuracy, this Senſe 
might have been performed with a bare Aperture of the Noſe; % 
bur that nothing might go = out of his Hand, he hath 
made 2 part of the Noſe eaſily moveable, and given 2 Ser of i n. 
Muſcles to lift up, and to open and ſhut the Noſtrils; and ſo 
adjuſt it to every Occaſiqn of this Senſe. | TN 
e 1 (3) Odem 


ap IV. Of tbe Snell. 139 
And foraſmuch as it is by Breathing (3), that 
e odorant Particles are drawn in, eee | 
to the Senſory, therefore there is a very wiſe Provi- 
fon made in the Lamina, with which the upper 
of the Noſe is barricaded, which ſerve to two 
excellent Uſes : partly, to fence out any noxious 


iſs WM6ubſtances from entering the breathing Paſſages in 
. our Sleep, or when we cannot be aware (4) ; and 
» partly, to receive the Divarications of the Offa&o; 
& WNerves, which are here thick ſpread, and which do 
by theſe means meet the Smells entering with the 
breath, and ſtriking upon them. © 

*. And accordingly the more accurate this Senſe is 
in any Animal, the longer we may obſerve thoſe 
. Lamina are, and more of them in number folded 
nt ip, and crouded together, to contain the more 
1- nervous Filaments, and to detain, and fetter the 
o' WW odoriferous Particles in their Windings and Turn- 
ll, INgs, 3 

Is And an admirable Proviſion, this is, which the 
er great Creator hath made for the good of Brute 
1 Creatures (5); the chief Acts of many of whoſe 


Lives are performed by the Miniſtry of this Senſe. 
F * 
ing (3) Odorem un allud, quam inſectum Aera, intelligi poſſe. Plin- 
's 3 WH Nat. Hit. I. 9. c. 7. 1 

ao (4) For a farther guard againſt the Ingreſs of noxious things 
the Vbriſß, ar Hairs placed at the entrance of the Noſtrils ſerve, 
Which in ſome meaſure ſtop the entrance of things improper 

er however give warning of them, bur at the ſame cime allow 


_ i eaſie Paſſage to the Breath and Odours. 
(5) Multo præelarius emicat [Olfactus] in brutis ani mali bus, 


bon quam in homine e iſta nanique hoc ſolo indice, herbarum, aliorumgue 
fo frporum prijts ignotorum virtutes certiſſime dignoſcunt, uin & 


* 
« facillimd inveſtic ant. Quod autem minis ſagaces ſunt homi- 
io eres, 21 facultatis bujus abuſus (Prout nonnulli vo- 
| lunt) aſcribi debet, verum in causd eft ipſius Organ defects; hoc 
um tire victũs bumani criteria (ubi ratio, & intellectus adſunt) 

| | mp 


ak itum ſunm abſentem, vel in abſtruſo poſitum, Odoratu, venantur 


* 


% e ae auen, 
In Inſects, and many other Creatures, it is of great 
Uſe in the 2 of their Kind; as particy 
Lrly in helping them to ſafe and convenient Placa 
for the Incubation of their E888, and breeding uy 
their Yo Others are by the accuracy of thy 
Senſe, of Uſe to Mankind, which would be other. 
wiſe of little or no Uſe (6). And moſt of the in 
rational Animals, Birds, Beaſts, and — things, 
do, by their Smell, find out their Food; ſome at 
eat diſtances, and ſome at hand. With what 
acity do ſome diſcover their Food in the midf 
of Mud and Dirt (7)? With what Curioſity do the 
herbaceous Kind pick and chuſe ſuch Plants a 
afford them wholſome Food, or ſometimes ſuch a 
are Medicinal (8), and refuſe ſuch as would hurt 
and deſtroy them? And all by the help principally, 
if not only, of the Smell, aſſiſted by its near Ally 
the Taſte. Of which Iſnall in the next place ſpeak 
very briefly. | 
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nonita accuratum requiritur Propterea enim inferiores potentia in 
homine, @ naturd minus perfectæ exiſtunt, ut ſuperiorum culti, & 
exercitio, relinqueretur locus. Willis de Anim. Brut. cap. 13. 

(5) Thus the chief Uſe of Hounds is to Hunt; and other Dogs 
to be a Watch and Guard to our Houſes by Night. For which 
Services (particularly in Hounds) their Olfactory Nerves are not 
only remarkably large, (like as they are in other Brutes,) but 
their Branches, and Filaments are in the Lamina of the Noſtrils 
both more, and larger than I have ſeen in any other Creature 
whatſoever. Alſo there are more Convolutions of the Lamina, 
than I ever remember to have found in any other Animal. 

The Sagacity of Hounds is prodigious, of which ſee an Ia- 

ftance in Book IV. Chap. 11. Note $6. 
: (7 — — 3 2. Nete 5. An 

| Plin. Hiſt. Nat. I. 8. e. 27. Ouæ animal | 
bas oftenderunt. 28 | Q oh Wee 


os NE 
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np or one 
Of the Taſte (1). | 


N this, as in the laſt Senſe, we have an Appa- 
ratus abundantly ſufficient to the Senſe ; Nerves 
jouſly divaricated about the Tongue (2), and 
Mouth, to receive the Impreſſions of every Guſto; 
and theſe Nerves guarded with a firm — proper 
egument to defend them from Harms; but withal 
perforated in the papillary Eminences, as to give 
a free admiſſion to Taſtes, | wag 


- 7 „ . _— > =: 


1 


1) Te of di Toy agar, & c. Saporum genera dulcis, 
pings, auſteras, acerbus, acris, ſalſus, amarus, acidus. Theophr, 
de Cauſ. Plant. I. 6. c. 1. What may be the cauſe of the diffe- 
rence of Taſtes, he faith is hard to aſſign, moregoy 9d mis Te397, Se, 
Inum affeftionibus Senſuum, an figuris, quibus ſinguli con- 
fant, ut Democritus cenſet. id. ib. Snuoerr©» n. & c. Democri- 
tu—dulcem eſſe ſaporem qui rot umdus : acerbum qui figur magnã; 
aſperum qui multis angulis, &c. id. ib. c. 2. But of the Diverſi- 


in ties and Cauſes of Taſtes, ſee Dr. Grew, Led. 6. and Dr. Villis 
& WW: Anim. Brut. c. 12. | "ITY 

(2) Inrellectas Saporum eſt cæteris in prima lingud: Homini, 
5 WIC i» palato, Plin. I. 11. 37, 
< The Opinions of Anatomiſts concerning the Organ of Taſte 


ae various. Baubin, T. Bartholin, Bartholette, Veſtinge, Deuſinge, 
de. place it in the laxer fleſhy Parts of the Tongue: Our famous 
Wharton, in the Gland at the Root of the Tongue: Laurentius in 
re de thin Tunick covering the Tongue: but the Learned Malpighs 
„ich great probability concludes, becauſe the outward covering 

ef che Tongue is perforated, under which lie papillary Parts, 
I. (of which Mr. Cowper hath very good Cuts in his Anat. Tab. 13.) 

tat in theſe the Taſte lieth. Malpighi's Words are, Quare cum 

liclis meatibus inſignibus occurrant papillaria corpora, probabilins 
. in hi; ultimo, ex ſubintranti ſapido humore titillationem, & 
mordicationem quandam fieri, que Guſium efficiat. Malpig. Op. 
Tom. 2, De Lingua, Pag. 18. | 
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and Nouriſhment; to Survey is to be admit 
ted therein; to judge between what is wholſome, 
and fit for Nouriſnment, and what is unſavoury 
and pernicious. And for this end, the All-wi 
Creator ſeems to have eſtabliſhed à great conſent 
between the Eye, the Noſe, and Tongue, by or: 
dering the Branches of the ſame Nerves (4) to each 
of thoſe three Parts, as alſo indeed to divers other 
Parts of the Body, which I may have Occaſion to 
mention in a more proper place (5). By which 


1 


2 


Precipuum ac. fer ſolum Guſtatits org anom eſt Lingua; cui di 
euatenys ſubobſcure tamen Palatum, & ſuperior Gule pars conſe 
tiunt © in omnibus vero fibre nervoſe inimediata ſta inſtrumer 
te ſunt. Quare obſervare eft, Linguam pre alia quivis parte in- 
gmiter fibroſam eſſe, etiam textur valde porosd conflare, in un 
wempe finem, ut particule rei ſapide Copioſins, ac penitiùs intra Ser 

+ meats admittantur — Nervi autem qui fibris Lingus di. 
Mme imtenextis famulantur, ac ſuporum inpreſſiones ms ohn 
— . ſunt —— Nervi e paribus tum quinto, 
nono; & ubique cum dens propaginum ſerie per totam ejus comp. 
gem _ Willis d“ N 7 

Guſtatus, qui ſentire eorum quibus veſtimur 4 debet, 
habitat in e *. Oris, qud eſtulentis, & — can 
© —— Cicer. de Nat. Deo) 2. Vid. quoque ſupr. Note:. 

P. 4. 9 bp 


0 (4) Multa hug [ quinti Paris] Nervi rines Maſticationi 

Tem deſtinantur; ideoque quoniam os — non molt 
Rus, eſt etiam Ol fact, & Visis examen ſubire debent, ab er 
— Nervo, cujas rami ad 2 & Fauces miſſi, 7 4 
ot im peragunt agines alie, velut exploratrices Var ö 
& benen ſeruntur, Lats ut iſthec adm fell organ, etiam ba 
A objefta Guſt is melius dignoſtenda, probationum auxiliis quibuſda" 7. 


"/iruantur. Willis Nerv. Deſor. & Uſus. cap. 22. en 
(1) Aa 


(3) See Book V. Chap. 8. 
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means —— is all the Guard that can be, againſt 
pernicious Food; foraſmuch as before it is taken 
into the Stamach, it is to the trial uf three 

of the Senſes; the Scrutiny Eye, that 21 
r — pearance; and the Pro- 
bation of the Smell and Taſte, the two ſevereſt 
Julges- wa e Conſtitution and wana 
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CHAP. VL 
of the Smſe of Peeling ( 5 


A\ ſpent fo much Time upon arte 
H — bo and therein given ſuch; ample Proo 
of the infinite Creator's Wiſdom, I ſhall but briefly 


take notice . two things relating to this laſt 
denſe. 


a. 


— — 


—— — 


— — 


T1 Tc. 


(1) Mehighs i of this Opialon hos 28 * is bnd by the 
Papille in the Tongue; ſo is Feeling by ſuch like Papille 
the Skin. From ſeveral Diſſections, and other Obſervations he 
thus concludes, Ex his, & ſemilibus videbatur ani mus abunds cer- 
tur redditus, earundem Papillarum pyramidalium copiam, quas 
alids in Lingud deſeripſt, in loci præci pus exquifitiori Tactui dicath | 
eperirj, eodem pregigni nervoſo, & cuticulari corpore, ſemul que cir- 
cumvolyi reticulari involucro, & extimam cuticulam, veluti ulti- 
mum terminum attingere ——Microſcopio quilibet in manũs darſo 
þro ſudoxe orificia quedam miro ordine diſperſa intueri poteſt, circa 
que frequentia quedam capitula aſſurgum; hac vera ſunt Papilla- 
um — dum a cute aſſurgentes interpoſitum ſuperant rete, 72 
mulque extimam cuticulam. Hae repetit is ſec tioni bus depre bend! 
er qui bus non improbgbiliter deducam, ſicuti ex elatioribus — 4 
pils —— in Lingud, Guſtus Organon eliciter, — 4 ex copiosã 
berum. Papillarum congerie——n organi, ubi maxi me animalia, 
Taclis motione afficiuntur, — 0 Taft or Zanum ſuſfici- 
enter haber. Malpig. de extern. Tact. r p 26. dau 2100 


dat. Fit, Þ 28. Tete 
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Ons is its 2 — 
tion is performed Nerves (2, indeed 
the other Senſes ( by Nerves) are a kind 


ff Feeling; ſo is this Senſe of Feeling performed b 
Nerves Heute, ſpread in the moſt intomparable 
curious manner throughout the whole Body. But 
to deſcribe their Origine in the Brain, and Spinal. 
Marrow, their Ramifications to all the Parts, their 
Inofculations with one another, and other Matten 
whereby not only the Senſe of Feeling is performed, 
but alſo Animal-Motion, and an admirable Con- 
ſent and Harmony of all the Parts of the Body is 
effected, (to deſcribe, I ſay, theſe things) would 
take up too much time, and I have already, and 
ſhall as I go along, give ſome Hints thereof: 

. . The other thing I ſhall take notice of, is the 
diſperſion of this Senſe throughout the Body, both 

without, and within. The other Senſes, I have ob- 
ſeryed, are ſeated in the very beft place for the 

Relief and Comfort, the Guard and Benefit of the 
Animal. And foraſmuch as it is neceſſary to the 
Being, and Well-being of the Body, that every 

Part ſhould be ſenſible of things ſafe, or things pre- 

judicial to it ſelf, therefore it is an admirable Con- 
trivance of the great Creator, to diſperſe 8 

| | ts 0 
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Theſe Obſervations of Malpighi, our late curious and diligent 
Mr. Cowper hath confirmed, and given us very elegant Curs both 
of the Skin, and the Papille, wal the Nerves, Glands, &c. un» 
der it, from Microſcopical Obſervations. Vid. Cowper's Anat. In- 
trod. and Tab. 4. | JO 


2) Although the Eye be the uſual judge of Colours, yer ſome 


have been able to diſtinguiſh them by their Feeling. Quidam 
Fuit qui venit ad M. Duc. Hetruriæ aulam qui colores pet Tactum 
1 45 gar Pro experimento velum ſericum, uniformiter teætum, 
fluribus coloribus tin tum & offerebatur, & veracittr de colore in 
ulis partibus judicabat. Grimald, de Lum. & Col. pr. 43. 
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Feeling 1 to dit iſh 
bee Pleaſize and Pain, things Sa 28 and 
things Hurt ful to the Body. * 

Thus in the five Senſes of Animals we have an 
Oeconomy worthy of the Creator, and maniteſtly 
demonſtrating his Power, Wiſdom and Indul _ 
For whether we conſider the — of 
Organs; or the great Uſe and Convenience of ta 
Senſe, we find it noble and grand, curious and ar- 
tiſicial; and every way worthy of its infinite 
Maker, and beyond the Wit and Power of amy 
thing but a GOD. And therefore we muſt even 
deny our Senſes, by denying them to be God's 
Handy-work. | 

Aud now from choſe chief Machines of nel 
Performances and Enjoyments, the five Senſes; let 
uspaſs to another thing in common to all the ſen· 
ktave — which! is — eee 
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(3) olle Aten roto conjure. ela cal |, ut Doi 
ww — — 1 rgoru, ex caloris appulſun Move: poſſe 
ICCT, ubi upr. 


. A ©d 


I maths ſenſus omnibus eſt, ella quibus nullus Al e nas & | 
ſe Gros, & terreſribus Vermibus quoque. Exiſtimaverim omnibus 
of ſenſum & Guſtatits eſſe. Cur enim dlios alia ſapores appetunt & 
in quo vel Ene e Mgt . Plin. Nat. _ 1 10. 
71. 
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, Reſpiration. .. OY 


Of \ al the Ads of Animal Life, 3 
the chief, and moſt neceſſary. For whatſo 
ever hath Animal Life, Eath alſo the Faculty of Re- 
Wirten. or een equivalent thereto () ve 
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(7) The Uſes albpned to Addis by all the Anaromiſts be 
fore Malpig bis Diſcoveries of the Structure of the Lungs, are ſo 
various, and many of them ſo improbable, that it would be fri- 
volous to recount them. But the more eminent modern Anato- 
miſts aſſign theſe Uſes. Wills thus Sums up bis Opinion, Pre- 
cipua Pulmonum funttio.& uſus ſunt ſanguinem & acrem per tots 
partium compages intimoſque receſſus, atque ductus quoſque minutiſj 
mos traducere, & ubique invicem committere; in eum nempe f- 
nem, ut ſanguis venoſus a eircuitu redux, & chymo recenti dily 
tu tim + perfeftins miſceatur & velut ſubigatur, tum potiſſimun 
wt ſecundum omnes ſuas partes db acre nitroſo de novo accendatur 
Pharmaceut, p. 2. 5. 1. c. 2. F. 2. Mayow ſaich rightly, that one 
grand Uſe, of Expiration is, Ut cum aere expwlſog etiam vapure t 
ſenguine exhalantes, ſimul ex ſufflentur. And as for Inſpiration, 
chat it conveyetli a nĩtro- aerial ferment to the Blood, to which the 
the Animal Spirits are owing, and all umme. Mg 
de Reſpir. p. 22, &c. med Edit. 

Somewhatof the Opinion of theſe two uuf. cited. i [miſtake not 
(ir being long ſince I read their Tracts, and have them not nov 
at Hand,) were Ent, Sylvius, Swammerdam, Diemerbroeck, and my 
Friend Mr. Ray in an unpubliſhed Tract of his, and in his Letters 

now in my Hands. 

But our Dr. Thurſton for good reaſons rejefts.theſe from being 
principal Uſes of Reſpiration, and thinks, with, great reaſon, the 
p ah Uſe to be to move, or paſs the Blood from the right u 

left Ventricle of the Heart, Upon which account, Ferſom 
hanged, drowned, or ſtrangled by Catarrhs, ſo ſuddenly dis 
namely, becauſe tlie 2 — of their Blood is ſtopped. For 
the ſame reaſon alſo. it is, that Animals die ſo ſoon in the Air. 
Pump. Among other Proofs he inſtanceth in an Experiment af 
Dr. Croon, ( Profeſſ.. Greſb.) which he made before our R. S. by 
ranging 2 Pullet, fo chat not che leaſt ſign of Life appeared w 


\ ; 
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deed ſo congenial is this with Life, that Breath and 

Life are in Scripture Phraſe and Common 1 h 
en 


\ 
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but by blowing Wind into the Lungs through the Trachea, and 


ſo ſetting the Lungs a playing, he brought the Bird to Life a+ 
| gun. Another Experiment was one tryed by Dr. Walter Needbam 
&* BY before Mr B, and others at Oxford, by hanging à Dog, ſo that 
rde Heart ceaſed moving. But haftily opening rhe Dog, and 
od blowing Wind into the Ductus Perquetianus, he put the Blood in 

WE Motion, and by that means the Heart, and fo recovered the Dog 
-o Life again. Thurſton de Reſpir. Uſ. p. 60, and 63. — 

Edit, # Kt 2 | 

be Such an Experiment as Dr. Croon's, my Friend, the late juftly 
% renowned Dr. Hovk ſhewed alſo our R. S. He cut away the Ribs, 
fr Diapbray mr, and Pericardium of a Dog; alſo the top of the 
u BN Wind-Pipe, that be might tie it on to the Noſe of a pair of Bel- 
bons; and by blowing into the Lungs, he reftored the Dog to 
tl WS Life; and then ceaſing blowing, che Dog would ſoon fall into 


dying Firs ; but by blowing again, he recovered : and ſo alter- 
ö mtely would die, and recover for a conſiderable time, as long 
in: and often as thy pleaſed. ' Philoſ. Tranſ. Nr. 9292. 
um For the "farther Confirmation of Dr. Thurſon's Opinion, the 
tur. 8 ngenions' Dr Muſgrave ent off, and eloſe ftopped up che Wind- 
one E pipe of a Dog ' with' a Cork, and then threw open the Thorax 3 
es 6 here he found the Blood ſtagnating in the Lungs, the Arteria 
n, Prlmonaris, the rig ht Ventricie and Auricle of the Heart, and the 
wo great Trunks of the (ava diſtended with Blood to an immenſe 
%. degree; but at the fame time the Vena Pulmonaris, the left Ventri- 
tle and Auricle of the Heart in a manner empty, hardly a Spoon- 


non ul of Blood therein. Philoſ. Tranſ. Nr. 240. Or both the 

non ments may be together met with in Lowth. Abridg. Vol. 3. 
u' 66, . | | MILE 
es This Opinion of our learned Thurfon, rhe late learned Er. 


miller eſpouſed, who being particular in reckoning up the, Uſes 

| I wh the more largely cite him. Re» 

, the WMWſiration, ſaich he, ſerves, t. Ad Olfaftum. 2. Ad Scremum & 

t 0 Putationem,' 3. Ad Ofcitationem, Tuſſim, Stermut ationem, pony 
| f 


rem . Ly nec $410 — i ſcelam. 1. 
n 25 1 4 conciliandam 


but 
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taken as frnonymoug Things, or at leaſt neceſſuy WW C 
rod Har dn Ae 233) 170-000 1 Con A 
conciliandam ſanguini—cucineam rubedinem, Nc. 12. Nec moriſe \ 
neg abi mus, ee e ee illos tranſcurrentem, 8 
unmus ralida reddere, & e. 13. Quod denique aer ſuuguini ſenguli 2 
Reſpirationibus 4liquantilla ſui parte, admixtus, panciſſimas quaſdam 00 
in Spfrüuum animalium tlaboratione particulss ſimul. contribua. in 
All theſe Uſes although of great Confequence, yet he thinks ra. 
ther conduce to the Well-Being, than the Being of the Animal; mM 
becauſe without any one of them, the Animal would not 6 
\ ſpeedily die, as it doth by Strangling, or in the Air-Pump. He BW { 
therefore affigns a 14th, and the principal Uſe of Reſpiration u 
be, For the paſſing. of the Blood through the Lungs, that is thrown in, 2 
them by the Hearr. Etmull. Diſſert. 2. c. 10. F. 1, & 16. U 
Bat the late Dr. Drake, with great Ingenuity. and Addreß, il 
(like a Perſon ſo conſiderable for his Years as he was in his AW G 
Time, ) not only eftabliſheth this Notion of Reſpiration, but allo WIN al 
carrles it farther, making it the true Cauſe o the Diaftale of | 
the Heart; which neither Borelli, Lower, or Coxper, much {els Wi U 
any before thoſe great Men, have well accounted for; That the t 
Heart is à Muſcle, is made evident beyond all doubt by Dr. Ln. R 
And that the Motion of all Muſcles conſiſts in Conſtriction, is not 
to be doubted alſo. By which means the Syſole is eaſily account 
ed for. But foraſmuch as the Heart hath no Antazoni/t-Muſcl, Wi 
the Diaſtole hath puzzelled the greateſt Wits. But Dr. Drak WW 
with great Judgment, and much Probability of Reaſon, makab WW ti 
the Weight of the incumbent Atmoſphere to be the true A- ti; 
Yonif? to all rhe Muſcles which ſerve both for ordinary Inſpir- WW mn: 
tion, and the Conſtriction of the Heart. The particulars of his wi 
Opinion may be ſeen in his Anatomy. L. 2. c 7. And in Phil 
. 381. | * i D. 
/ And 'F remember when 1 was at the Univerſity, my moſt in- th; 
genious and learned Tutor Dr. Hills, when he read Anton) Pe! 
do us, Was of Opinion, that the Lungs were blown up by WW Zr 
> Fan os the incumbent Air, and N the e, of | 
iration in this manner, vis. He put a Bladder into a Pal 
of dels, turning back the Neck of tho Bladder, and tying t 
Kalt, fo that no Air might enter in between the, Bladder auf Ve 
Bellows.” This being done, when the Bellows. were opened, 14M . 
adder would be blown up, by the Weight of the incum ben C: 
Afr 3 and when ſhut, the Air would be thereby. preſſed forcib\i car 
out of the Bladder, ſo as to blow the Fire. This Experiment I i: 
tat notice of here, becauſe, ( beſides the, IIluſtration it gi lat 
e Refpiration,) that great Genies es ro have had a rruer No e 
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Concomitants of one another. Moſes (2) (expreſſeth) 
Animal Life, by | The Breath of Life.] Saith he, Gen. 
7. 21, 22. All Fleſh that moved on the Eartii, Fowl, 
Cattel, Beaft, creeping Things, . and Man ; all in whoſe 
Noftrils. was the Breath of Life in the dry Land died. 
So the Plalmiſt, Pſal, 104. 29. Thou takeſt away 
their Breath, they die. So grand an Act therefore in 
common to all Animals, may juſtly deſerve a.place 
in this Survey of the Site of God, in the Ani- 
A no ; 
Aud here 1 might launch out into an ample De- 
ſcription of all the Parts miniſtering to this nec. 
Act, and ſhew the curious Contrivance and ar- 
" Wl tificial Structure of them. But à tranſient View 
<> Wl {hall ſuffice. I might begin with the outward 
his Guards, the Noſe and Mouth; but theſe have been 
already touched upon. But the exquiſite Mecha- 
nim of the Larynæ, its Variety of Muſcles, its Car- 
the BN tilages, all ſo-: exquiſitely made for the 
on  ichpirition, and forming the Voice (3), are v 


Ll 
oy 


. 
Qunt- | E 
uſcle Was MD baked, Tots oe!” gory” 2 8 WER 
Drake | * n ANN e e ene 
aketl e tion of this Phenomenon than was very common then, /g. about 
Antal the Year 1677 or 78; as alfo, becauſe T have in fame Authors 
yer mer with the fame Experiment, without mention of Dr. Wil, 


Whoſe I rake it to have been.” ' n 
Phil Another uſe of great Conſideration the already commgttiefl 
{ Dr. (heyne afßgus, namely, to form the elaſtick Globules of which 
ft ide r ng conſiſts, without which there. worild be 2 
Nom genera! Ohſtruckion in all the capillary Arteries. Cheyne's Phil. 
by I Prin. of Mat. Rel. or Harris's Lex. Tech. in Lung. * 
zer ot (2) Gen. 2. 7.6. 17. & 7. 15. „ „ 

11 (3) Beeauſt it would be endleſs to ſpecify the curious Me- 2 
ring A etaniſm of all the Parts, concurring to the Formation of the 
cr aud Voice, I all therefore for a Sample note only two things: r. 
There are thirteen Muſcles provided for the Motion of the five 
une Cartilages of the Larynx. Gibſ. Anat. J. 2. c. 14. A Sign of the 
careful and elaborate Proviſion that is made for the Voice. 2. 
ment! It is a prodigious Faculty of che Glottis in contracting and di- 
6 ge kriing it (elf with ſuch Exquiſiteneſs, as to form all Notes. For 

er No bes che ingenious Dr: Keil ſth) 1 the greateſt Diftance 

| 5 6 3 of 
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admirable: And no leſs ſo is the A (4), which 
miniſters' to that and many other Uſes too.” 
Next, the Fabrick of the (5) Trachea deſerves 
N eee Remark. Its Valve the Epiglotris on the 
OO on e e e 
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of the two Sides of the Glottis to be one tenth Part of an Inch in 
ſounding 12 Notes, (to which the Voice eaſily reaches,) this Lin 
muſt be divided into 12 Parts, each of which gives the Apertun 
requiſite for ſuch a Note, with a certain Strength. But if we cop 
feder the Sub-divifion of Notes into which the Voice 'can run, th 
Motion of the Sides of the Glottis is ftill vaſily nicer. For if twy 
Chords ſounding exaltly Uni ſuns, one be ſhortened g th Part of in 
* 4 juſt Ear will perceive the Diſagreement, and a good Voice 
will rund the Difference, which is th: Part of 4 Note,” Bu 
ſuppoſe the Voice can divide a Note into 100 Parts, it ſolioms tha 
the different Apertures of the Glottis actually divide the tenth Pan 
of an Inch into 1 200 Parts, the effect of tach of which produce 
_ ſenſible Alteration upon a good Ear. But hecauſe each ſide af the 
Glottis moves juſt equally, therefore the Diviſions ase juſt double, 
er the Sides of the Gloctis their Motion, do aft ually divide on Vai 
nb Part of an Inch into 2400 Parts. Keil's Anat. c. 314 
© % 3b | „ &+ $1 u m n 
(a) Among the Inſtruments of Speech, the Tongue is 2 necei- WW 
one; and ſo neceſſary, that it is generally thought no Speech Cc. 
ean be without it. But in the third Tome of the-Ephem: Germ h. 
Is Publiſhed, Fac. Rolandi Aglofſoſtomographia, _ ſive Deſeriptio o Cee 
vis fine Lingud, quod perfectè loquitur, & reliquas ſuas function ( 
naturalitèr exercet. The Perſon deſcribed is one Pet Durand, Wl Ct 
a French Boy of eight or nine Years Old, who at five or ſit lot Wi de; 
His Tongue by a Gangrene, oecaſioned by the Small- Pox. Nor 40: 
withſtanding which, he could (as the Title ſaith) ſpeak perfect) ttez 
as alſo Taſte, Spit, Swallow, and Chew his Food; but this r 900! 
latter he could do only on that fide he put it into, not being lage 
able to turn it to the other fide his Moutn. A. 

In the ſame Tract, Chap. 6. is this Obſervation of Ventile llc 
Juons Perſons, Memini me A quodam ſat celebri Anatomico audiviſe nt 
dum de duplicaturã Medi aſi ini ageret, fo Membrana iſta duplex us Lun 
turaliter unita in duas partes divadatur, loquelam quaſs ex pecfon gy te 
procedere, ut circumſt antes credant . Demoniacum hune, aut Ste. 0 
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-*(5) . The Variation of the Wind-pipe is obſervable in every c uri 
ture, according 48 it is neceſſary for that of the Voice. In an ur- 580. 
chin, which hath very ſmall Voice, tis n — lect 


&/prration. 
top, to fence againſt all Annoyances; its cartilagi 
nous Rings (6) nearly environing it, with its mem- 
branous Part next the Gullet, to give the oa 
ſage to the deſcent of the Food; and laſtly, its in- 
ner Tegument of exquiſite Senſe to be readily affe&- 
ed with, and to make efforts againſt every thing 
that is hurtful or offenſive, theſe, I ſay, do all juſt- 
ly deſerve our Admiration. 

And no lefs prodigious are the Parts farther with- 
in; the Bronebi, the Veſiculs (7), with their 8 | 
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brand. And in 4 Pigeon, which: bath a low and. ſoft. Note. tis 
partly. Cartilaginous, and partly Membranous. In an Owl, which 
hath 4 good audible. Note, tis more Cartilaginous. But that of 4 
Jay, bath hard Bones, inſtead of Cartilages and ſo of 4 Linnet, 
whereby they have hath of them, 4 louder and ſtronger Note, N e. 
The Rings of the Wind: pipe are fitted for the Modulation of the 
Vice. For in Dogs and Cats, which in the Expreſſion of divers 
Paſſions uſe a great many. Notes, * Men do,) they are oben and 
flexible, as in Man. ¶ hereby all, or any ef them are dilated, or 
antracted, mare or leſs, as is convenient for a higher or deeper Note, 
de. here in ſome other Animals, 4s in the Japan- Peacock, 
which ſeth hardly more then aue ſing le Note, they are entire, & c. 
Crews Coſmolog. Sacr. -Book I. Chap. 3. H. 9, 10. | 
(6) Ir is a farcher manifeſt Indication of ſingular Deſign in the 
catilaginous Rings of the Aſpera Arteria, that all the way where 
they are Contiguous to the Oeſophagus, they arg Membranous, to 
afford an eaſie Paſſage to the Food but after that, in the Bronchi; 
they are ſome; compleatly Annular, fome Triangular, Sc. And 
ther obſervable is, the lower Parts of the ſupgrior Cartj- 
lages, receive the upper Parts of the inferior, in the Bronchi z 
Whereas in the Aſpera Arteria, the Cartilages run and remain pa- 
allel to one another; Which is a noble difference or Mechaniſm 
in this (in a manner) one and the ſame. Parr, enabling the 
Lungs and Bronchi to contract themſelves in Expiration, and to 
extend and dilate themſelves in Inſpiration. W TROL 
(7) J ſhall not here intrench ſo much the. Anatomiſt's 
Province, to give a Deſeription of the Lungs, although it be 2 
eurions Piece of God's Workmanſhip, but refer to Seignior Mal- 
bi, the firſt Diſcoverer of their Feficule in 1660, in his two 
eters co Borelli de Pulmon : alſo to Dr. Mills Pharm. rat. 
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Ar Pibres (t), as ſome” aſſert they have, together 
with the Arteries and Vems, Wich every whe 
Accompany the airy Paſſages, for the Blood to re 
ceiye there its Impregnations from the Ar. 
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Pp 2. S. I. c. I. de Reſpir. Orig. & Uſ. who as he wrote after 
. Malpighi, ſo hath. more accurately deſcribed thoſe Parts; and w 
Mr. Cowper's Anat. Tab. 24, 25. And if the Reader hath ; 
mind to ſee what Oppoſition Seignior Malpighi's Diſcoveries met 
with at Home and Abroad, and what Controverſies he had on 
that Account, as alſo. his Cenſures of Dr. Millu's Deſcriptions and 
Figures, he may conſult Malpighi's Lite written by himſelf, pax.4 
n | ; r e | 
That the Zum confiſt of Yeſicule, or Lobyli of Ferſicule ad. 
mitting of Air from the Bronchi is viſible, becauſe they may be 
blown up, cleanſed of Blood, and ſo dried. But Mr. come 
faith, he could never part the Lobuli, (ſv as to mak the Doctors 
Fig. f. Tab. 3. & 4.) fo that probably the Feſiriale are contig 
ous to one another throughout each Lobe of the” Lunys. And 
not only Air, but Diemerbroeck proves, that he Veſcula admit 
of Dirft alſo from two Aſthmatiek Perſons he opened; one 2 
Stone-Tutter's Man, the Veſculæ of whoſe Lungs were ſo ſtuff! 
with Duſt, that in cutting, his Knife went as if through an hep 
of Sand. The other was a Feather-Driver, who had theſt Blad- 
ders filled with the fine Duſt or Dow of Feathers. © | 
(cd) There is a conſiderable difference between Dr. Willis, and 
Ee muller, viz. whether the Yeſecule of the Lungs have auy muſ: 
cular Fibres or not? Etmuller expreſly ſaith, - Nullut Fire 
muſtuloſas multo minus rubicandam Muſculorum compagem (ſun 
eni n Peficule albide & fere diaphane) in ipſis reperiri. ubi ups. 
c. 6. F. 2. And afterwards 5. 3. Pulmones eſſe molles flexileſqut 
muſeuloſis fibris cen proprie explicationis org anis deſtitutos. But 
Dr. Willis as expreſſy aſſerts they have muſculons-' Fibres, and 
alſigns an excellent Uſe. of them; Cellule iſtæ veſiculares, ut nx 
ro expiratione comractivos edant, etiam fibras, uti per Microſco- 
Plum plane conſpicere eſt, muſtulares obtinent. ubi ſupr. h. 16. 
nd in the next 8, Ur pro data occaſime majorem aeris copia 
exſufflent, aut materiam 'extuſſent am ejiciant, ' fibris muſtul aribus 
dmate, {fe arttins contrabunt, contentaque ſua peuitus exterminant. 
Eteram ordinarie pectoris Syſtole, quas maſcutorum rel amationes ex 
parte Heiunt, zerem forfun totum a Trachea & Bronchiis, haud 
ramen a Veſiculis, quaque vice eji proper has ¶ quoties of: 
ert) inaniendas, & totmus Pectoris cavitas plurimum — 
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- Fipm hence I might proceed to the commodious 
form of the Ribs (S), the curious Mechanifin of 


the Intercoſtal-muſcles (99, the Dephragm, and all 


the other Muſcles (10) miniſtring both to the or- 
dinary, and extraordinary Offices of Reſpiration. 


tm 


RN 4 4 - ht. * 


* —— * — 2 * — — 1 
_ . - F > 


& cellula ipſe veſculares 4 propriis fibris conſirits coarctantur. 
() Cirea bos matus ¶ Scil. Pectoris dilatatianem, &c.] divini 
(mditors mechanicen, ad regulas Mathematicas plane adapt atam, 
ſatis admirari non poſſumus; ſiquidem null alia in re maniſeſtius 
'0 Oedg Nα⁰ẽHth Y videatur. Quippe cum pectoris tum ampliatio, 
tum coarttatio a quibuſdam Muſculis (quorum munus unicum eff 
cmtrahere) perfici debeat; res ita inſtituitur, ut Coſte, que thoracis, 
relut parallelogrammi oblongi verſus cylindrum incurvati, latera 
eformant, in fig uram modo quadratam, cum is reftis, pro pectoris 
anpliatione 3 modo in rhemboeidem, cum angulis acutis pro ejuſdem 
cotraftione, ducuntur, & c. Willis, ubi ſupr. G 28. © 

Galen having ſpoken of the Parts miniſtring ro Reſpiration 
concluderh; Nhii uſquam 4 Naturũ ullo pafto per incuriam fuſſe 
freteritum, que cum omnia preſentiret, & provideret, que ſunt 
neceſſario illa, que cauſa alicujus extiterunt, conſecut ura, omnibus 
inſt aurationes purare bcrupavit, cujus apparatus copioſa facultas 
— . Sapientiam teſtantur. De uf. part. I. 53. c. 15. See 

„6. e. 11 | | 

(9) For the Structure of the Intercoſtals, Midriff, Sc. I ſhall 
refer co Dr. Wilks, and other Anatomiſts. But Dr. Drake taxeth 
Dr. Willis with an Error if fancying there is an oppoſition in 
tne Office of the Intercoftals, by reaſon the Fibres of the exter- 
nal and internal Imterre/tals decuſſate; that therefore the Exter- 
nal ſerve to raiſe the Ribs, the Internal ro draw them down. 
but Dr. Drake is of Steno's, and Dr, Mayor's Opinion, that not- 
vithſanding che Decuſſation of their Fibres, che Power they ex- 


ert upon, and the Motion they effect in the Ribs is one aud the 


lame, - Drate Anat. 1. 2. c. 7. and 1. 4. c. 5. Mayow's de 
— 7; | 0 

(io) Although Dr. Drake and ſome others deny the Inter- 
ceoßtals being Antagoniſt-Muſcles, as in the preceeding Note, yet 
they, and moſt other Anatomiſts that I have met with, attribute 
2 conſiderable power to them in the act of Reſpiration, as they 
40 alſo to the Subelavian, and Triangular Muſcles - but the 
kamed Efmuller denes it for theſe three Reaſons, 1. Quia re- 
ſrirando nullam in illis contractionem ſentio. 2. Quia- in- 


vicem 


But paſſing them by, I ſhall ſtop at ane prodigion i . 
Work of Nature, and manifeſt Contrivance of the 
| 1 Creator , which although | taken notice bor 
by others (11), yet cannot be eaſihy paſted by in WM on 
he Subject I am upon; and that is the Circulation Li 
of the Blood in the Fetus in the Womb, ſo different ph 
from the Method thereof aſter it is Born. In the yh 
Womb, whilſt it is as one Body with the Mother ll - - 
and there is no Occaſion, nor place for Reſpiration, I wh 
there are two Paſſages (12) on p for the tranf. 
miſſion of the Blood without paſſing it through the 
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vicem non adducuntur, &c. 3. Quia Cfie omnes ab aliis mu 
enarratis muſculis moventur, id ſimul, & c. Intercoſtales itaqu 
necnon Subclavios Muſculos Offs parietum inſtar,* ad complen 
interſtitia intercoſtalia, pectuſque integrandum, ac Coſtas connelins 
das, intertextos eſſe, nelabilüdr concludo ; quo munere Triangulates 
eam — fungi, rationi conſentaneum eſt. Etmul. Diflert. 
WL. _ . | 
Wat as to the Uſe of the Triangular-Muſcle in Reſpiration, wt 
may judge of it, from its remarkable Size, and Uſe in a Dog; d 
which Dr. Wills gives this Account from Fallopius : In Howi 
parvus adeo & ſubtils iſte ¶Muſculus] eſt, ut vix pro Muſe 
aceipi queat: in Cane per totum os pectoris protenditur, & cartilay 
nes omnes, etiam verarum Coſtarum ſterm inoſculatas, oecupat. Cuji 
diſeriminis ratio divinam cirta Animalium fabricas Providentia 
Plans indigitat. Quippe cum hoc animal, ad curſus velociſſi mos 6 
diu cantinuandos natum, quo ſanguis, dum intenſens agitatur, nit 
accendatur eventileturque, aerem celerrimè & fortiter uti inſpirat 
ita etiam exſpirare debet—idcirco propter hunc attum firmius obeundu 
( cujus in Homine haud maguus eſt uſus) muſculus caninus molt 
ingentem & tanto operi parem ſortitur. Willis ubi ſupr. $. 32. 
(I) Rays Wiſdom of God in the Creation, p. 343. 
2 4 = Mr. (heſelden, an ingenious and moſt accurate Aratt 
mitt, having ſomewhat particular in his Obſervations about tht 
Circulation of the Blood through the Heart of the Fœtus, I ſhal 
preſent the Reader with ſome of his Obſervations, which he i 
youred me with the fight of, The Blood, (ſaith he) which is broug 
to the Heart by the aſcending Cava, paſſeth out of the right Aur" 
into the leſt, through @ Paſſage called Foramen Ovale, in 1. 


. * g 


K 


5 
come a perfectly diſtinct Being, and breathes 
pr it ſelf, then theſe two Paſſages are ſhut up: 
cone nearly obliterated, the other becomes only a 
WY Ligament, except in ſome Creatures that are Am- 
t phibious, or are forced to lie long under Water, in 


whom theſe Paſſages probably remain open (13). 
Aud nor what Action of any rational 9 


5 


a 


* plainly 


. * « P E , = * 


[Septum common to them both] without paſſing through the righe 


jag — 2 * * 8 


* 


Vintricle (as after the Birth, while the Blood from the deſcending 
(ava paſſeth through the right Auricle and Yentricle into the pulmo- 
nary Artery, and thence into the Aorta through 4 Dutt, bet iat 
that and the pulmonary Artery, called Ductus Arterioſus, whil 4 
mall Portion of the Al thrown into the pulmonary Artery 4 
through the Lungs, no more than i ſufficient to keep open the pul- 
mmary Pefſels. Thus both Ventricles are employed in driving the 
Bond through the Aorta to all Parts of the Fatus, and to the 
Mother too. But after the Birth, the Blood being to be driven 
rom the Aorta through the Fetus alone, and not the Mother too, 
me Ventriele becomes ſufficient, hilſt the other is employed in dri- 
Ming the Blood through the Lungs, the Ductus Arterioſus 

ut up by means of the Alteration of its Poſition, which happens to 
it from the raiſing the Aorta by the Lungs when they become in- 


'tturn it ſhuts the Valve of the Foramen Ovale againſt the Fora- 
men it ſelf, to whoſe ſides it ſoon adheres, and ſo ſtops up this 
ſage, The Ductus Arterioſus, or Ductus Arterioſus in Liga- 
mentum verſus, is ſeldom to be diſcerned in adult Bodies, but the 
igure of the Foramen Ovale is never obliterated. | 


vit that on ſome Occaſions the Fargqmen Ovale may remain open 
in Man. In a Girl of four or five Years of Age, Dr, Conner 
Ind it but half cloſed, and in the Form of. a Creſcent, And 
le thinks ſomewhat of this kind might be in the Perſon whoſe 
Kleton was found to have no Joynts in the Back-bone, Ribs, 
Oc, Of which a Deſcription, with Cuts, may be found in Phil. 


. ov. was not ſhuts a like Obſervation of another Girl he 
,urOpencd at Oxford of three Years Old, iu qua Foramen Ovale fere 
Fine ar | erat 


Chap VII. O Reſpiration. 1655 
Lung. But as Toon as the Ferns is Born, and be- 


what is there in a Man's Lite, that doth more 


lated. © After that the Blood is thus driven into the Lungs, in its 


(13) It hath been Fe thought to be not improþable, | 


FTanſ, Nr. 215, and more largely in his Diſſert. Med. Phyſ. de 
tupendo Ofſium coalitu, Where he adds to the Girl, in whom the 
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177 1 e e tee Antes ITE. eee ral 
erat acc luſum, in medio tamen, exils foramiue, per quod Turanden Will the 
facile anf, erat pervium, pag. 30. 8 My. comper (thay 
whom none more accurate nor 2 better Judge) faith, I hy, 
often found the Foramen Ovale open is the Adult. Anat. Appen. 
Fig: 3. But Mr. cheſelden is of a different Opinion Of which 
in the following Note. 

From ſomewhat of this cauſe I am apt to think it was that 
the Tronning holm Gardiner eſcaped drowning, and ſome other 
mentioned by Pechlin. His Stories are, Hortulanus Tronninghul. | 
wWenſis etiamnum Vivens, annos natus 65, pro ill etate ſatis alu Wil -— 
valens & vegetus, cum ante 18 anne, alii in aquas delapſo pen Will 
ferre vellet, Jorte fortund & ipſe per glaciem incautius proce, A,, 
aquas incidit 18 ulnas profundas abi We, corpore erecto quaſi al * 


perpendiculum, . pedvbus ſundo alheft, Gnſtitit fie per 16 e 
antequam oduceretur in aurgs. Dixit autem, ſimu ac iafr 


m obriguiſſe tatum, &, | 
quem tum habuit motum & ſenſum, amiſiſſe, niſe quod ſmaxty 5 
Stockolmii campanas etiam ſub aquis obſcuriks percipere ſibi | 
viſus. Senſit etiam, fiatim ſeſe velut veſiculam ori applicaſy lie 


aquarium ſuperficien fuit d:merſus, Pati 


adeo ut aqua nulla os penetraverit, in aures vero tranſitum, etian | 

* 1 $ \ Cs < b þ © Wy. . «> 4 that 
ſevtiente illo, habuerit; atque inde auditum ſuum debilitatum al. . 
quandiu eſſe. Hoc ſtatu dum 16 horas promanſit fruſtra quaſi, ally 
tandem repertum, conto in capi inſixo, eius etiam ſenſum ſe hay An 


Je dixit, fund» extraxerunt, ſperantes ex more aut perſuajun WW. h 
gentis revicturum efſe. Ttaque pannis linteiſque productum owl 
vunt, ne der admitti poſit pernicioſus ſuturus ſubito illapſu : cuſod; 
tum ſic ſatis ab aere ſenſim ſenſimque tepidiori Ioco ad movent, mi; 11 5 
calidis adoriuntur faſtiis, fricant, radunt, & ſuſflaminatum ii 


* #* . . L a ' 1 "rs 
boris ſanguinis corporiſque mot um negotiosa illa operd reducunt : d 0 
. nique a & genialibus liquoribus vite reddunt & pri 1 


ſtinæ mobilitati. Retulit is atque oftendit ſe etiamnum in capite Fall 
circumferre veſſigia violentia a canto illate, & cephalalgiis vexai a b 
graviſſimis. Et propter hunc ipſum caſum, religiosè a popularibus DF | 
& bujuſce rei teſtibus probatum, Sereniſimæ Regine matyis mutiſs 0 1 
cent id & anuuo ſtipendio eſt donatus. , Sereniſ. Princip Th 
oblatus, vivus ſui teſtis.Conſignatam manu babes Biſtorian Exe 
D. Tila, Biblioth. Reg. Preſecti, qui tefatus ef ſe prenoviſk Ml 1... 


muli erem, ue tres ipſos dies ſub aquis hefit & imilem in me fy 
dum, quo . ille, festere edbia dum lat le fruitur 17 
wſund. Accedit Nob. Rurmami—fides, qui confeſſus eſl— * 


e in pago Boneſs parochie Pithoviæ concionem frequentaſſe une: 
; vi! eget wy: PTY Vow. 


Chap. WI. Of Reſpimtium 137 
and Deſign of the great God of Nature? What is 
Thought and Contrivance, if this be not? That 
there ſhould be a; temporary Part in the Body, 
made juſt for the preſent Exigence; to continue 
whilſt there is occaſion for it, and to ceaſe when 
there is none; in ſome Creatures to remain always 
by reaſon of their anphibious way of living, and 
in Land- Animals (purely ſuch) to ceaſe? 
Another excellent Contrivance, a-kin to the laſt; 
x for the Preſervationof ſuch Creatures whoſe __ 


= 
4 C & [ 
a 4 


5s % 4 — o » — - . * o - , # «= *%% 2 
- . N 
, 
9 * — > + @*? . * = F > 
* » * rd 8 1 r „ aa 1 1 A 
. N « af _ * nne , = 
* * 


13 FS. 


rem, in qua, dum ala recenſeret Preco Senjs cujuſdam Tagenaris, 
Lur. Jon —auldiverit ex ore Concionatoris, virum eum, adaleſ⸗ 
entem 17 annorum, aqui ſubmerſum, 7 demum hebdomadi (rem 
prdizioſam !) eætractum ad ſe rediifſe vivum & incolumem. Pech- 
lin. de Aer. & Alim. def. c. 10. 

Shall we to this Cauſe, or to the Offification, or more than 
ordinary Strength of the Wind- pipe, attribute the recovery to 
Life of Perſons hanged? Of which Pechlin gives an Inſtance 
that fell under his own Knowledge, of a Woman hanged, and 
in all appearance Dead, but recovered, by a Phyſician acciden- 
ally coming in, with a plentiful Adminiſtration of Spir, Sal. 
Amon. Pechl, ib. c. 7. And the Story of Ann Green executed at 
Oxford, Dec. 14, 16 50. is ſtill well remembred Maga us. She 
vs hanged by the Neck near balf an Hour, ſome of ber Friends. 
in the mean time thumping her on the Breaſt, others banging with 
al their weight upon her Legs, ſometimes lifting her up, and then 
puling her b again with a ſudden Firk, thereby the ſooner. to 
bſpatch her out of her Pain; as her Printed Account wordeth it. 
After ſhe was in her Coffin, being obſerved to breath, a luſty 
flow ſtamped with all his force on her Breaſt and Stomach, 
o put her out of her Pain. But by the aſſiſtance of Dr. Peigy, 
Dr. Willis, . Dr. Bathurſ?, .,and Dr. Clerk, ſhe was again brought 
bo Life. IL my ſelf ſaw her many Years after, after chat ſhe had 
(1 heard) born diyers Children. The particulars of her Crime, 
Execution, and Reſtauration, ſee in à little Pamphlet, called 
News from the Dead, Written, as I have been informed, by Dr. 
bathurſt, afterwaxds the moſt vigilant and learned Preſident of 
Trinity-College, Oxon,) and Publiſhed in 1651. with Verſes upon 
02 Occaſion, | | be 


1 


(% The 


ſions RO neceſſitate them to live-:witho, 
or with but little Reſpiration.” Fiſhes might be 
named here, whoſe Habitation is always in the 
Waters. But theſe belong to an Element which! 
cannot at preſent engage in. But there are many 


of our own Element, or partly ſo, who 
Organs Reſpiration, whoſe Blood, whoſe Heart, 
and other 7 of Life are admirably ac. 
comimodated to their method of living. Thus ma. 
ny amphibious Creatures (14), who live in Water 
as well as Air, many Quadrupeds, Birds, Inſectz, 
and other Animals, who can live ſome Hours, Days, 
yea, whole Winters with little or no Reſpiration, in 
2 Torpitude, or ſort of Sleep, or middle State be. 
tween Life and Death. The Proviſion made for 
theſe peculiar Occaſions of Life, in the Fabrick 7 


— 


— — 


9 * 1 _ 4 


(14) The Sea-Calf hath the Foramen Ovale, by which means it 
is enabled to ſtay long under Water, 25 the Pariſ. Anatomiſii 
Of which ſee in Book VI. Chap. 3. Note 3. 5156, Ha. 

But the fore-commended Mr. cheſelden thinks the Forane 
Ovale is neither open in amphibious Creatures, nor any adult 
Land-Animals. When I firſt (faith he) applied my ſelf to th 
Difſettion of Humane Bodies, I had no diſtruſt of the frequent A. 
counts of the Foramen Ovale being open in Adults but I fu 
ſonce, that 1 miſtook the Oſtium Venarum Coronariarum for tle 
Foramen. The like I ſuppoſe Authors have done, who aſſert that it 
# always open in amphibious Animals for we have made diligent 
enquiryinto thoſe Animals, and never found it open. Neither would 
that (as they imagine) ſerve theſe Creatures to live under Water, « 
„ 12 doth in Utero, unleſs the Ductus Arterioſus was open 
alſo. | 6.5.4 ÞY 

This Opinion of Mr. cheſelden hath this to render it probable, 
that the Oftium Venarum Coronatiarum is ſo near the Foramen 
ovale, that without due regard it may be eaſily miſtaken for 
ir. Such therefore as have opportuniry of examining this part 
in amphibious Animals, or any other Subject, ought to ſeek for 
the Oium, whenever they ſuſpect they have met with the F 
ramen . 97 Ann en 


(15) 0 


— 


p. VIII. Of Reſpiratin. 169 


the Lungs, the Heart, and other Farts of ſuch 
atures (15), is manifeſtly. the Work of him, 


CC 
M CHAP. vm. 
' Of the Motion of Animals. 


EXT. to the two grand Acts of Animal Life, 
their Senſe and Reſpiration, I ſhall conſider 
heir Motion, or Locomotive Faculty, whereby they 
onvey themſelves from place to place, according 
otheir Occaſions, and way of Late. And the ad- 
mrable Apparatus to this purpoſe is a plain de- 
nonſtration of God's particular Fore-ſight, Care, 
and . Providence towards all the Animal 
And here I might view in the firſt place the 
uſcles, their curious Structure (1), the nice tack- 
Ing them to every Joynt, to pull it this way, and 
hat way, and the other way, according to the 
pecial ſe, Deſign, and Office of every ſuch 
loynt : Alfo their various Size and Strength; aw 
| mm OS 


- — — 


(5) Of the ſingular Conformation of the Heart and Lungs of 
dte 2. | 


(16) Act 19. 25. 


» 


ough, Which Fibres the curious and | ingeniaus Borelli ſalth, 


leroſcopes. Borel. de Mot. Ani mal. Par t J. 
ar gy = of be Theſe 


is Tortoiſe, which, is an amphibious Animal, See Book. VI. Chap. 3. 


(1) That the Muſcles are compounded of Fibres 18 vidblew: 


* cylindraceous : not hollow, bur filled with a ſpungy, pithy 
ſtance, after the manner of Elder, as he diſcovered by his 


— 
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oO Ib Motion | Bock IV, 
large and corpulent, others leſs, and ſame ſcare il .* 
viſhle to the naked Eye; all exactly fitted toeyery 2 
Place, and every Uſe of the Body. And. lftly, 1 Wc « 
might take notice of the muſcular Motions, bat 
Involuntary, and Spontaneous (2 }. 5 
Next I might — the ſpecial Fabrick of the N de 
Bones (3) miniſtring to Animal Motion. Next | Wo! 
TY IE AE. mitt BY: 
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Theſe Fibres he ſaith are naturally white, but derive theit I reſt. 


redneſs only from the Blood in them. 5 EE AE Hea 

Theſe Fibres do in every Muſcle, (in the Belly at leaſt of the Wiſ<10! 
Muſcle,) run parallel to one another, in a meat orderly Form ; 
But they do not all tend the ſame way, but ſome run aſlan, uit 
ſome longways, Cc. according to the Action or Poſition of ex ben 
reſpective Maicle. The particulars of which, and of divers 6- Ren 
ther obſervables in the Muſcles would, beſides Figures, take up 
too much room in theſe Notes; and therefore I muſt reſer to for 
the Anatomiſts, particularly Steno, Borelli, Cowper, & c. 

(2) The infinite Creator hath greatly exerted his Art and 
Care in the Provifion made by proper Muſcles and Nerves for al 
the different Motions in Animal Bodies, both involuntary, ad .de 
voluntary. It is a noble Providence that moſt of the vital Ms- 
tions, ſuch as of, the Heart, Stomach, Guts, t. are involun “ 
ry, the Muſcles acting whether we ſleep or wake, whether we 
will or no. And it is no leſs providential that ſome even of the 
vital Motions are partly voluntary, partly involuntary, 28 thay, oy 
for inſtance, of Breathing ; which is performed both ſleeping 11 
and waking; but can be intermitted for a ſhort time on occaſe 
on, as for accurate hearing any thing, Cc. or can be cnereafd n 
by 2 ſtronger Blaſt, to make the greater diſcharges of the Blood bl 
from the Lungs, when that any thing overcharges them. And 
a$ for the other Motions of the Body, as of the Limbs, ant | 
ſuch as are voluntary, it is a no leſs Providence that they a [ | 
abſolutely under the Power of the Will; ſo as that the Aninal 


hath it in irs power ro command the Muſcles aud Spirits of any le... 
part of irs Body, to perform ſuch Motions and Actions a5 it , 
bs wo"? — 1 3 . 4371 Sel, 
3) Quid dicam de Ofſibus * ubjefta corpors mirabiles con- | 
miſſuras habent, & ad — ow, * ad artus finiends 1 
* & ad metum, & ad omnem corporis actionem. Cic il 
de Nat. Deor. I. 2. | Ag | 
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l G e 5. 101 * 
E beaſon it would be endleſz to mention all the Curioſities. 
G veablecin-che Bones, 3 ſhall for a Sample, ſingle our only an 
inſtance ow ta manifeſt char Deſign was uſed in che Stracture 
of cheſe Parts Bn, OY autre og. en: on 
The firſt-thall'be in the Hack- lone, which (among many o- 
thets) hath theſe two things remarkable. 1. Its different Articu- 
lacions from the other Joynts of the Body. For here .moſt 
the Joynts are flat; and withal guarded with Aſperſties — 
Holo we, made for catching and holding; fo as firmly ro lock, 
20d N Luxations, but withal to afford chem 
ſuch a Motion, as is neceſſary for the Incurvations of the Body. 


A 0. , | ls. 99. 
2 2 2 1 , FW * 2 * 
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2. The difference of its own Joynrs in the CLIO and 


Loins. In the Neck, the Atlas, or upper Vertebra, às alſo the 
Dentata are curiouſly made, and joynted (differently from the- 
reſt) for che commod ious, and eaſy bending and turning the 
Head every way. In the Thorax, or Back, the Joynrs are more 
cloſe and firm: and in the Loins more lax and pliant; 28 alfo 
the Spines are different, and the Knobs and Sockers turned che 
quite contrary way, to anſwer the occaſions the Body hath to 
bend more there, chan higher in the Back. I ſhall eloſe this 
Remark with the ingenious Dr. Keil's Obſervation, 
The Strullure of the Spine is the very beſt that can be contrived ; 
for had it been all Bone, we could have had no Motion in dur Baths : 
had it been of two or. three Bones articulated for Motion, the Me- 
dulla Spinalis muſt have been neceſſarily bruiſed at"exefy Angle or 
ont; beſides, the whole would not have been fo' pliable" for the 
eral Poſtures we have occaſion to put our ſelves in; Tf it had 
len made of ſeveral Bones without intervening Cartilages, we 
ſhould have had no more Uſe of it, than if it had been but one Bone. 
If each Vertebra had had its own diſtinét Cartilages, it might have 
ten eaſily d iſlocated. And Lafily, the. obligue Proteſſ»s f each 
weriour and inferiour Vertebra, beep the middle one that it tan 
wither be thyuft backwards nor forwards to compreſs the Medulla 
Spunalts., Keil s Anat. c. 5. S 8. 1 
Compare here what Galen fairh of the Articulations, Liga 
ments, Perforation, cc. of the Spine to prove the Wiftom and 
Providence of the Maker of Animal Bod ies, againſt ſuch as found 
fault with Nature's Works; among which he names Diagores, 
Anazagoras, Aſclepiades,. and Epicurus. V. Galen dt Uſ," Part, 
L. 12. init. and Chap. 11, &c. alſo L. 13. init. 
2. The next Inſtance ſhall be in one or two th s, wherein the 
Scelerons of Sexes differ, Thus the Pelvis made in the Belly by the 
Hum, Offa Coxerdicis and Pubis, is larger in a Female than Male- 
eleron, that there may be the more Room for the lying of the 
ViIcera, and Fœtus. So che Cartilage bracing together the two oſſa 
Pubis, or Sharebones, Bartboline lalth is twiee thicker and ſaxer in 
Women than Men: as alſo is the Cartilage that tieth the Os Seu 
o its Vertebra; and all ro give way td the paſſage of the Fœtus. 
M Another 


Ie Merien Rab Nx. 
might take notice of t ynts (4). Geir compleat 

orm djuſted to the Place, an > they are 
employed in; their Bandage, keeping them from 
Luxations; the oily Matter ()) to lubrzcate them, 
| 1 39 . br Wi 7 1 And 
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Another conſiderable Difference is in the cartilaginbus Prodd- 
ions of the ſeven long Ribs, whereby they are braced to the 
Breaſt-Bone. Theſe are harder and firmer in Women than in 
Men ; the — to ſupport the Weight of the Breaſts, the ſuck- 
. 1 t, nn vr 346 | » WS\s EC "Wh | 
Wy k is remarkable in the Joynts, and a' manifeſt Act u 
Caution and Deſign, 1. That although the Motion of the Limbs 
be circular, yet the Center of that Motion is not in a Point, 
but an ample Superficies. In a Point, the Bones would wear, 
and penetrate one another; the Joynts would be-exceeding) 
weak, Cc. but the Joynts conſiſting of two large Superficics, 
Concave and Convex, ſonic furrowed and ridged, fome like a 
Ball and Socker, and all lubricated with an vily Subſtance, they 
are incomparably prepared both for Motion and Strength, 2 
That the Bones next the Joynr are not ſpungy, às their Extremi- 
ties commonly are, nor hard and brittle; but capped with 2 
ſtrong, tough, ſmoorh carrilaginous Subftance, ſerving both w 
Strength and Motion. a W e 
But let us here take notiee of what Galen mentions on this 
Subject. Articulorum unuſquiſque Eminentiam Cavitati inimiſſan 
habet. Veruntamen hoc fortaſſe non adeo mirabile eſt, ſed ſi cſs 
derata omnium tot ius corporis oſſium mutud connexione, Eminentias 
eavitatibus ſuſei pient ibus equales ſemper inveneris, Hoc nirabil. 
Si enim juſto amplior eſſet Cauitas, laxis ſans & inſi mus fert 
At iculus e fi ſtrictior, motus difficalter fieret, ut qui nullam re,. 
fionem haberet, ac periculum eſſet non parvum, eminent ias oſſum 
arctata frangi e ſed horum neutrum factum eſt. Sed gucnian 
ex tam ſecura conſtructione periculum erat, ne motiones difficili 
ferent, & eminentiæ offium extererentur, duplex rurſus auxiluumi 
id Natura molita eſt. 1. Cartilagine os utrumque ſubungenc, atq't 
oblinens 2 alterum, ipſis Cartilaginibus humorem un#udſum, vilut 
aleum ſuper fundens; per quem facile mobilis, I attrith contuns 


onmnis articulatio Oſſium facta eſt. Vt undique diligenter Artict 

lus omni cuftodiretur, Ligamenta quædam ex utroque ofe prada 
Natura. Galen de UI. Pare; I. 1. c. 15. 

+ (Þ For the afford ing this oily or mucilagindus Matter, ther 

_ are Glandlules. very commodiouſly placed near rhe” 7 t8, 11 

je neigl 

poul in 


nett too ſuffer to great Compreſſton by the Motion of h 


np. . of Animals. * 16 3 
md their bwn Smoothneſ3 to facilitate their 
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And Wy, 1 might. trace the various 
throughout 


gine (6), their Ramifications to the ſeveral Parts, 
and their Inoſculations with one another, according 
to the Harmony and Accord of one part with ano- 
ther, neceſſary for the benefit of the Animal. But 
ſome of thoſe things I have given ſome touches u 

on already, and more I ſhall mention hereafter (7), 
and it would be tedious here to inſiſt upon the 
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bouring Bones, and yet to receive a due Preſſure, ſo as to cauſe 
a ſufficient emiſſion of che Mucilage into the Joynrs. Alſo ano. 
ther thing conſiderable is, that the excrerory Ducts of the mu- 


cilaginous Glands have ſome length in their Paſſage from the 


Glands to their Mouths ; which is a good Contrivance to pre- 
vent their Mouths being oppreſſed by che Mucilage, as alſo to 
hinder the too plentiful Effuſion thereof, but yer to afford à due 
expreſſure of ir at all times, and on all occaſions, as particularly 
in violent and long · continued Morions of the Joynrs, when there 
154 greater than ordinary expence of it. See Cowper's Anat. 
Tab. 79 | ns 
(5) There is no doubt to be made, but that the Muſcles re- 
ceiye their Motion from the Nerves. For if a Nerve be cur, 
or ſtraightly bound, chat goes to any Muſcle, that Muſcle ſhall 
immediately looſe its Motion. Which is doubtleſs the cafe of 
Paralyticks ; whoſe Nerves are ſome of them by Obſtructions, or 
luch like Means reduced tothe ſame State as if cut, or bound. 
Neither is this a modern Notion only: for Galen ſaith, Prin- 
plum Nervorum omnium Cerebrum eſt, & Spinalis Medulla. 
Et Nervi a Cerebro animalem vlrtutem accipiunt. — Nervorum 
utilitas eſt facultatem Semus & MHotiis @ principio in partes didu- 
cere, And this he intimates to have been che Opinion of Hippo- 
crates and Plato. De Uſ, Part. I. 1. C. 16. & haſim. x 
(6) Dr, Willis thinks, that in the Brain the Spirits are elabo 
rated that miniſter to voluntary Motion: but in the Cerebellum, 
ſuch as effect involuntary, or natural Motions; ſuch as that of 
he Heart, the Lungs, Ce. Cerebri Ane. e. 1 $6) 1201 005 
(see Book V. Chap. 8. 
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he Body, ſent about to miniſter to its 
various Motions (5). I might conſider their Ori- 


s The Metion Book IV. 
I ſhall therefore only ſpeak diſtinctly to the Lo- 
comotive Acc it ſelf, or what directly relates to, it, N Ro- 
And here it is admirable to conſider the various | 
Methods of Nature (5), ſuited to the Occaſtons of 
the various Animals. In ſome their Motion is N 4+; 
ſwift, in others flow. In fome performed with two, Har 
four, or more Legs : in ſome with two or four B 
Wings: in fome with neither (9).  _ , 

And firſt for fiſt or fow Motion. This we find Hand 
is proportional to the Occaſions of each reſpective Wh 
Animal. Reptiles, whoſe Food, Habitation, and Mot ! 
Neſts, lie in the next Clod, Plant, Tree, or Hole, | 
or can bear long Hunger and Hardſhip, they need 
neither Legs, nor Wings for theic Tranſportation ; 
but their vermicular, or finuous Motion, (perform- 
ed with no leſs Art, and as curiouſly provided for, 
as the Legs or Wings of other Creatures; this, I 
ſay,) is ſufficient for their Conveyance. : * 


4 * r 
* * 
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(8) To che foregoing, I ſhall briefly add ſome Examples of 
wie ſpecial Proviſion made for the Motion of ſome Animals by 
Temporary Parts. Frogs and Toads in their Tad pole: ſtate have 
Tails, which fall off when their Legs are grown our. The Lu- 
certa aquatica, or Water-Newt, when Young. hath four neat 
ramiſied Fins, two on a fide, growing out a little above its Fore- 
Legs, to poiſe, and kcep irs Body upright, (which gives it the 
reſemblanee of a young Fiſh,) which tall off when the Legs are 

rown- And the Nymfhe and Aurelie of all or moſt of the [n- 

&ts bred in the Waters, as they have particular Forms, difte- 
rent from the Iaſects they produce; ſo have alſo peculiar Parts 
afforded them for their Motion in the Waters, Oars, Tails, and 
every Part adapted to the Waters, which are utterly varied in 
the Inſetts themſelves in their mature State in the Ar. 

(9) Jam vero alia animalia gradiendo, alia ſerpendo ad paſtum 
accedunt, alia volando, alia nando. Cicer. de Nat. Deor. |. 2. 
C „ A | 0 | 

Compare alſo what Galen obſerves concerning the Number of 
Feet in Man, and in other Animals; and the wiſe Proviſio 
thereby made. for the Ute and Benefirof the reſpective Animals 
De Uſu Par, in the beginning of che third Box. 
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Jau. At 2 

Man urid Beaſts, whoſe Occaſions require à large 
Room, © have accordingly a ſwifter Motion; with 
proper 1. 5 for that Service; anſwerable to their 
range for Food, their Occupation ar Buſineſs, or 
their want ot Ar mature, and to ſecure them againſt 
Harms (16). > oa in et 

But for the winged Creatures, (Birds and In- 
ſects,) as they are to traverſe large Tracts of Land, 


ad Water, for their Food, for their commodious 
HHabitation, or Breeding their Young. to find places 
e Retreat and Security from Mi hiefs; ſo: they 
» Whave accordingly the Faculty of fly ing in the Air; 
ind that ſwiftly or ſlowly, a long or a ſhort time, 
erding to their Occaſions aud Way of Life, And 


xccordingly their Wings, and whole Body ate cu- 
fioully prepared for ſuch 2 Motion; as. L intend to 
bew in"proper place (11)... e inns M 
Another remarkable thing in the motive Faculty 
ff all Creatures, is the neat, geometrical Perfor- 
ance. of it. The moſt accurate Mathematician, 
he moſt ſkilful in mechanick Motions, can't pre- 
crihe a nicer Motion (than what they perform) to 
he Legs and Wings of thoſe that walk or fly (1: 2), 


Ir to the Bodies of thoſe that creep (13). Neither 


4- | 
a Wa the Body be more completly poiſed for the 
re D 1 a San: 5 
n- | g 

f Wo a 4% ; 1 r _ a 

vi (10) As I ſhall hereafter ſhew, that the indulgent Creator hach 
nd undancly provided for che ſafety of Animals by their Cloath- 
in s, Hibitations, Sagacity and Inſtruments of Defence; ſo there 


ppears to be a, Contemperament of their Motion with theſe Pro. 
m ons. They that are well-armed. and guarded, have commbn- 
2. WH: lower Motion; whereas they that are deſtitute thereof, are 
iter. So alſo timid helpleſs Animals are commonly ſwift; 
of Ws Deers and Hares: but Animals endowed with Courage, Craft, 
jon rms, Cc. commonly have a flower Motion. ee 


1 


iſs, (11) See Book VII. Chap. 111 ann pa 
(12) See Book VII, Chap. 1. the end. TRE. 
a: Wt 13) See Book IX. Note 3. 


M 3 (14) S 


Body for it (15). The Viſcera not left looſe, or ſo 


ready actually | elt.E] 
the ſmalleſt Mite, we find the Body artft 
lanced' ( 12 The Head not too hear 


light for the reſt of the Body, nor the fe 


placed, as to ſwag, over-balance, or over · ſet the 
Body; but wel braced, and diftributed to main. 
tain the zquipoiſe of the Body. The. motive Parts Ml + 
alſo are admirably well fired in reſpect to the Cen WW Of 


ter of Gravity; placed in the very Point, fittef 


to ſupport and : convey the Body. Every Leg 
beareth his true fhare of the Body's Weight. And 5. 
the Wings ſo nicely are ſet to the Center of Gravity, E 
as even in that fluid Medium, the Air, the Bod 8 
is as truly ballanced, as we could have ballanced ü dre 
with the niceſt Scales. eee 

But among all Creatures, none more elegant 
than the ſizing the Body of Man, the gavging bi 
Body ſo nicely, as to be able to Stand ered, ty 
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(14) Siquis unquam al ius Opifex, æqualitatis ¶ proportionis mag: 
nam habuit providentiam, certè Natura habuit in animalium cor 
Fibus conformandis; unde Hippocrates eam rectiſimè juſtam nomind, 
Galen de. Uſ. Part. l. 2. c. 16. | ö one: 

(15) The Make of the Bodies of ſome Water Fowls, ſecmsto 
contradi@ what I here ſay, the Heads and long Necks of ſome; 
as of Swans, Ducks, and Geeſe ; and the hinder Parts of other: 
as of the Doucker and More-Hen, and ſome other kinds, ſeen- 
ing to be too heavy for the reſt of their Body. Bur inſtead 0! 
being an Argument againſt, it is a notable Inſtance of che divin; 
Art and Providence, theſe things being nice Accommodations 
5 ** way of Life. Of ſuch as have long Necks, ſee BookVI! 

5. 3 Note 9. 72 5 4 | | 
And as for ſuch whoſe hinder Parts ſeem to over-balanc 
their foremoſt Parts, whereby they fly with their Bodies in 
ma iner ere, this alſo is an excellent Accommodation to the! 
way of Life, which is Diving, rather than Flying. "Vid. Bok 
VII. Chip. 4. Note 9. : 1 
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ep ee Sir, and indeed! to Move any way, only 
to wich the help of Co fmall a Stay as the Feet (16). 
al- whoſe Mechaniſm of Bones, Tendons and Muſcles 
00 to this purpoſe, is very curious, and admirable, . - 
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ef the Place allotted to the ſeveral Tribes of 
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() See Book V. Chap. 2. Note 8. 
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168 Of the Place Bock IV. Nd 
Uſe and Services they perform therein. At all che f 
Aan et oer Gil. had been $: 5 by Chance, 
or placed by Chance, or without the divine Proyj, 
dence, their Organs would have been otherwif 
than they ate, and their Place and Reſidence con- 
| fuſed and jumbled, Their Orgars (for Iuſtanee) 
of Reſpiration, of Viſion, and of Motion would have 
fitted any Medium, or have needed none; their 
Stomachs would have ſerved any Food, and their 
Blood, and Covering of their Bodies been made for Wy: 
any Clime, or only one Clime, Conſequently all cf 
the Animal World would have been in 4 contuſed, 


would | ra 
inconvenient, and diſorderly Commuxture. One an 
Abi mal would have wanted Food, another Habita; Neacl 
tion, and moſt of them Safety. They would bave cher 


all flocked to one, or a few Places, taken up their 
Reſt in the Temperate Zones only, and coveted one 
Food, the eaſieſt to be come at, and moſt ſpecious Wil 
in ſhew e; and fo would have poiſoned, ftarved, ot 
greatly incommoded one another. But as the mat- 
ter is now ordered, the Globe is equally beſpread, 
ſo that no place wanteth proper Inhabitants, nor 
any Cteature is deſtitute of a proper place, and all 
things neceſſary to its Life, Health, and Pleaſure, 
As the Surface of the Terraqueous Globe is beſpreaf 
with different Soils; with Hills, and Vales, with 
Sens, Rivers, Lakes, and Ponds, with divers Trees 
and Plants, in the ſeveral Places; ſo all theſe have 
their Animal Inhabitante, whoſe Organs of Life and 
Action are manifeſtly adapted to ſuch and ſuch 
Places and Things; whoſe Food and Phyſick, and 
every other Convenience of Life, is to be met with 
in that very Place appointed it. The Watery, the 
Amphibious (7), the airy Inhabitants, and thoſe 1 

2 | to ; þ 1. A” 57 84 1 Js 2 the N 
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H Eft etiam admiratio nonnulla in Beſtis aquatilibus iis, que 
9 in terra : veluti Crecod ili, fluviatileſque Tan que- 


8 * - 


5 ag. IK. of Animals. Xs 169 


de Dry-land Surface, and the Subterraneous under 
1, they all Live and Act with Pleaſure, they are 
y, and flouriſn in their proper Element, and al: 
breed Place, they want neither for Food, Cloathing, 
of Retreat; which would dwindle and dis, deſtroy, 

or poiſon one another, if all coveted the lame Ele- 
— Place, or Food. 

Nay, and as the Matter is admirably well or- 
tered, yet confi dering the World's encreaſe, there 
won}d not be ſufficient Room, Food, and other Ne- 
celſaries for all the living Creatures, without another 
gtand Act of the divine Wiſdom and Providence, 
which is the Balancing the Number of Individuals of 
each Species of Creatures in that place en 
hereto: Of which 1 in the next Ou 
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CHAP. 6 8 


0 geile Balance o, Animals, or 'cbeiw: due Propor- 
1 15 wherewit; the N. orld ; is i . 


af HE N Ae of our Globe can a afp 

Room, and Support only to ſuch a number of 
all forts of Creatures. And if by their doubling, 
nebling, or any other Multiplication of their Kind, 
lneyſhould encrexſe” to double or treble that num- 
ber, By muſt ftarve, or devour one another, The 


e 
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= amque Ferpentes ot extra aquam, ſimul ac primim niti Poſſunt, 
alia perſequuntur. Quin etiam Anatum ova Gallinis ſepe ſupponi- 
Mig — Pull] deinde eas { matres] relinquunt & effugiunt, 
cum primum aquam, gua/s naturalem damum, videre potuerunt, 
acer, de Nat. 22 2. C. 48. | 


| (1) Be- 
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179 Of the. Numbers Book IV. 
keeping -therefare the Balance even is manifeſtly x 
Work of the Divine Wiſdom and Providence. Io 
which, end, the great Author of Life hath determi. 
ned the Life of all Creatures to ſuch a-Length; and 
their Increaſe to ſuch a Number, proportional to 
tures is long, and their Increaſe but ſma}l; and by i 
that means Fey do nat over-ftock the World. And Wl oy 
It 


the ſame Benefit is effected, where the Increaſe is WM Ar 
oreat, by thy Brevity of ſuch Creature's Lives, by ll is 
— treat Uſe, and the frequent Occaſions them Cee 
are — them for Food to Man, or other Animak ne 


It is a very remarkable Act of the Divine Provi Ste 
dence, that uſeful Creatures are produced in great ill Pl. 

lenty (1), and others in leſs. The prodigious and al 

requent Increaſe of Inſects, both in and out of th: {Ml 10 
Waters, may exemplify the one: and *tis obſerve 
ble in the other, that Creatures leſs uſeful, or by 
their voracity pernicious, have commonly fewer 
Young, or do ſeldomer bring forth. Of which un- '-! 
ny inſtances might be given in the voracious Beah © 
and Birds, But there is one ſo peculiar an Anim, 
as if made for a particular inſtance in our preſent 
caſe, and that is the Cuntur of Pera (2); a Fowl dd 
that Magmtude, Strength, and Appetite, as to ſeiz | 
not only on the Sheep, and leſſer Cattel, but * 00 
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- (1) Benigna circa hoc Natura, innocua ty eſculenta animalii 1 
eunda generauit. Plin. Nat. Hiſt. I. 8. c. 3. e 
(2) Captain J. Strong, gave me this Account, together with 20 
Quull-Peather of the ¶Cuntur or Condore of Peru} on the Co, !ik 
Chih, they met with this Bird in about 33* S. Lat. not far fun »e! 
Mocha, an Iſland in the Soutb. Seas, — they ſhot it ſitting u en 
Cliß, by the Sea: ſide; that it was 16 Feet from Wing to Wit Co 

; extended that the Spaniſh Inhabitants told them they were H . 
fraid of theſe Birds, leſt they ' ſhould prey upon their Children. A f 
lde Feather he gave me (faith the Doctor) is 2 Foot, 4 Intl te: 


long; the Quill part $3. Inches long, and 1 x Inch about in th! 
EY 8 8 ; * Bo large 


Chap. X. E Animals. 19t 
er Beaſts, yea, the very Children too. Now 

| get are the: moſt pernicious of Birds, fo 
ate the moſt tare, being feldom ſeen, or only ons, 

oc 2 few in large Countries; enough to keep up the 
Species, but nat to over charge the World, 
Thus the Balance of the Animal World is throughs 
out all Ages kept even, and by a curious Harmo- 
ny, and juſt Proportion between the increaſe of all 
Animals, and the length of their Lives, the World 
is through all: Ages well, but not over. ſtored. One 
Gmeration paſſeth away, and another Generation co- 
meth (3), ſo <qually in it's Room, to balance the 
Stock of the Terraqueous Globe in all Ages, and 
places, and among all Creatures, that it is an actu- 
al Demonſtration of our Saviour's Aﬀertion, Matt. 
10, 29. that the moſt inconſiderable, common 
el E074 Creature, 
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largeſt Part. It weighed. 3 dr. 17 J gr. and is of 4 dark brown 
colour. Dr., Sloane in Phil. Tranf. Nr. 208, 
To this Account the Doctor (in a Letter to Mr. Ray, Mar. 6 
1694. with other Papers of Mr. Rey's-in my Hands) adds t 
Teſtimony, of Foſ. Acoſta, l. 4+ c. 37. and Garcilaſſo de la Vega, 
who l. 8. C. 19. faith, There are other Fowls, called Cuntur, 
ard by the Spaniards cormptly Condor. Many of theſe Fowls ha- 
uing been billed by the Spaniards, had. their Proportion taken, 
and from end to end of their Wings meaſured 15 or 16 Feet, | 
Nature to temper and allay their Bierceneſs, denied them the Ta- 
lons, which are given to the Eagle; their Feet being tipt with 
Claws lite an Hen. However their Beah is ſtrong enough to tear 
off the Hide, and rip up the Bowels of an Ow, Two of them will 
attempt à Cow. or Bull, and devour him. And it hath of ten. hap- 
= that one of them alone hath aſſaulted Boys of ten or twelve 
ears of Age, and eaten them, Their Colour is black and white 
like a Magpie, It is well there are but few of them, for if they 
were many, they would very much deſtroy the Cattle. They have 
on the forepart of their Heads a Comb, not pointed like that of 4 
Cock, but rather even in the form of a Razour, When they come 
jo alight from the Air, they make ſuch an humming Noiſe with the 
futtering'of their Wings, as-is enough to aſtoniſh, or make a Man 


eaf. e 
" (3)Recleſ 1. 4. 


(4) The 
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Creature, even u Sparrow (two of which are {alt fo 
a Furthig) doth uot fall on the Ground without our 
Heaven y 22 HTO e Cont fr 
This Providence of God is remarkable in every 
Species of living Creatures; but that eſpecial Ma. 
nagement of the Recruits and Decays of Mankind, 
ſo equally all the World over, deſerves our eſpecial 
Obſervation, In the beginning of the World, and 
ſo after Noah's Flood, the Longævity of Men, as it 
was/of abſolute Neceſſity to the more ſpeedy peo. 
pling of the new World, ſo is a ſpecial Inſtance of 
the Divine Providence in this Matter (4). And the 


ſame Providence appears in the 0 PIE HS 
4 : 1 222 NT — * —— — — 


(4) The Divine Providence doth not only appear in the Lon- 
gævity of Man immediately after the Creation and Flood ;; bit 
alſo in their different Longzvity at choſe two times. Immedi- 
ately after the Creation, when the World was to be peopltd b 
one Man, and one Woman, the Age of the greateſt part of Hol 
on Record was 900 Years and upwards. But after the Food, 
when there were three Perſons by whom the World was to be 
peopled, none of thoſe Patriarchs, except Shem, arrived to the 

Age ot 500; and only the three firſt of - Shem's Line, viz, A.. 
phaxad, Salah, and Eber, came near that Age; which was in 
the firſt Century after the Flood. But in the ſecond Century, 
we do not find any reached the Age of 240. And in the third 
Century, (about the latter end of which Abraham was born,) 
none, except Terab, arrived to 200 Years. By which time the 
World was ſo well peopled, (that part of it ar leaſt whete Abra. 
bam d welt,) that they had built Cities, and began to be canto- 
ned into diſtinct Nations, and Societies, under their reſpective 
Kings; ſo that they were able to wage War, four Kings againſt 
five, Gen. 14. Nay, if the Accounts of Anian, Beroſus, Manetho, 
and others, yea Africanus be to be credited; the World was ſo 
well peopled even before the times we ſpeak of, as to afford ſuffi- 
cient Numbers for the great Kingdoms of Aria, Agypt, Perſia, 
&c. But learned Men generally, wich great reaſon, reje& theſe 
as legendary Accounts. N | 


If rhe Reader hath a mind to ſee a Computation of the in- 


creaſe of Mankind in the three firſt Centuries afrer rhe Flood, 


he may find two different ones of the moſt learned 3 
Fay. | 1 
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when the World was pretty well peopled, in re- 
ducing the common Age of Man then to 120 Years, 
(Gen. G. 3.) in proportion to the Occaſions. of the 
world at that time. And laſtly, when the World 
was fully peopled after the Flood, (as it was in 
the Age of er and ſo down to our preſent time,) 
the leſſening the common Age of Man to 70 or 80 
Years (5), (the Age mentioned by Moſes, Pfal. 90. 
10; this, I fay,} is manifeſtly an appointment 0 
| k 
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Uſher, and Petavius, together with a Refutation of the ſo early 
beginning of the Aſſyrian Monarchy, as alſo Reaſons for placin 
Abraham near 1000 Years after the Flood in our moſt learnec 
Biſhon Stilling fleets Orig. Sacr. Book III. Chap. 4. S. 9. 

(5) That the common Age of Man hath been che ſame in all 
Ages ſince the World was peopled, ,is manifeſt from prophane, as 
well as ſacred Hiſtory. To pafs by others, Plato lived to the Age 
of 81, and was accounted an old Man. And thoſe which Pliny 
reckons up, I. 7, c. 43. as rare Examples of long Life, may for 
the moſt part be marched by our modern Hiſtories, eſpecially 
ſuch as Pliny himſelt gave eredit unto. Dr. Plot hath given us 
livers Inſtances in his Hiſtory of Oxon. C. 2. S. 3. and Chap. 8. 
54. and Hiſtory of Staffordſhire, c. 9. S. 91, Cc. Among 
others, one is of twelve Tenants of Mr. Biddulphs, that together 


rr 


2 made robo Years of Age. But the moft conſiderable Examples 
1 of aged Perſons among us, is of old Parre of Shropſhire, who 
'y lived 152 Years 9 Months, accord ing to the learned Dr. Harvey's 
d account; and Henry Fenkins of Yorkſhire, whio lived 169 Years, 
) according to the Account of my learned and ingenious Friend 
e Dr. Tancied Robinſon + of both which, with others, ſee Lowth. 


Airidg. Phil. Tranſ. V. 3. p. 306. The great Age of Parre of 

Sbropſbire, minds me of an Obſervation of the Reverend Mr. 

laxton, that in his two Pariſhes of Kinardſey and Donington in . 
bropſtire likewiſe, every ſixch Soul was 60 Years of Age or up- 

wards, Phil. Tranſ. Nr. 3c. | 

And if we ſtep farcher Northãnto Scotland, we ſhall find divers 

ecorded for their great R. Of which Kſhail preſent the Rea- 

ler wich only one modern Example of one Laurence, who married 

Wife after he was 100 Vkars of Age, and would go out to Sea 

biſhing in his little Boat; when he was 140 Years old; and is 
ately dead of no other Qiſtamper, but meer old Age, ſaith Sir 
.. Sibbald Prodr. Hiſt. Nat. Scot. P- 445 and of 3 P+ 4. 
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the Game infinite Lord that ruleth the World. For f 
by this means the peopled World is kept at a con. ü 
venient Stay, neither too full, nor too empty. For 
if Men (the: generality of them I inean) were tot. 
live now to Methuſalab's Age of 969 Years, or only d 
to Abrahams, long after the Flood, of 175 Years, Will t 
the World would be too much over · run. Or it the g 
Age of Man was limited to that of divers othe fc 
Animals, to ten, twenty, or thirty Years only, the 
decays then of Mankind would be too faſt. But a 
the middle Rate mentioned, the Balance is nearly BW ” 
even, and Life and Death keep an equal pace Wl 

Which equality is fo great and harmonious, and 6 
| | : C907. 1 


» 
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2 for Foreigners, the Examples would be endleſs, and there E 
fore that of Foh. Ottele ſhall ſuffice, who was as famous for hi: Wl |= 
| Beard, as for being 115 Years of Age. He was but two Bn Hl 
dam Els J high; and his long grey Beard was 14 Ell dog 
oy picture and Account may be ſeen in Ephent. Germ. I.] 7 
Ob. 162. | | - _ rd — 
As for the Story Roger Bacon tells of one that lived 900 9 
| Years by the help of a certain Medicine; and many other ſuch 
Stories, 1 look upon them as fabulous. And no better is that d 
the Wandering- Few, named Job. Buttadeus, ſaid to have bet 
preſent at our Saviour's Crucifixion; alth very ſerious & 
ries are told of his being ſeen at Antwerp, and in France, abdit 
the middle of the laſt Century but one; and before in A“ 1442. 
converſed wich by Paul of Eitſen, Biſhop of Sſeſwick; and be 
fore char, viz. in 1228, ſeen and converſed with by an Armenia 
Archbiſhop's Gentleman ; and by others at other times. | 
lk the Reader hath a mind to ſee more Examples, he mij 


meet with ſome of all Ages in the learned Habewill's Apdl. p 10 
181. where he will alſo find that learned Author's Opinion d f y 
the Cauſes of che Brevity and Lengch of Humane Life. The Bre fl 
vity thereof he attributeth to a_roo tender Education, ſucking . 

ſtrange Nurſes, roo haſty Marriages, but above all to Luxury, bie n a 
Sauces, ſtrong Liquors, (Fe The Longevity of the Ancients Ie oat 
aſcribes ro Temperance in Meat and Drink, anointing the Bod) c 
the uſe of Saffron and Haney, warm Clochs, leſſer Doors and th 
Windows, leſs Phyſick, and more Exccciſe, | 


| (6) The 


lt appears from our beſt Accounts of theſe mat. 
ters, that in our European Parts (6), (and I believe 
the ſame is throughout the World; that, I ſay,) 
there is a certain Rate or Proportion in the Pro 
gation of Mankind. Such a number Marry (7), 
ſo many are Born, ſuch a number Die; in propor- 
10 215 10 . neee 
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(6) The Proportions which Marriages bear do Births, and 
Births to Rurials in divers parts of Europe, may be ſeen at an eaſy 
View in this Table: which 5 


„*“ — 


Names of the Places 12 
TEC general, — 4634 
London. | 1 £00. 

Hantſhire, trom 1 559 ro 1658. 1 to = 1 
Twerten in Devonſhire, 1 560 to 1664. |'T c 2 
Cranbrook in Kent, 1 560 to 1649. r ro 7 


Aynho in Northamptonſhire, for 118 Years} | to 6 I 
E - — — — — 
Upminſter in Eſſex, fer 100 Years, 4 
haves — — * | — — 

1 

I 


Frankfort on the Main in 1895. 


Ald, Middle, and Lower March in 1698 1 70 22 = to 


Dominions of E. ot Hrandenburgb in 1698. 1 co 3˙7 fis co 1 
2 , — — — — — — — ———— 
Breſlaw in Steſra, trom 1687c0 91, | 8 to 1 
Paris in 1670, 1671, and 1672. 1 to 47 18 to t 


I wm 
N 
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Table I made from Major Graunt's Obſerrations on the Bills of 
Mortality, Mr. King's Obſervations in the firſt of Dr, Davenant's 
Eſſays, and what I find put together by my ingenious Friend 
Mr, Lowthorp, in his Abridgment, Vol. 3. p. 668. and my own 
Regiſter of Upminſter. That from Aynho Regiſter in Nort hampton- 
ſhire, 1 had from the preſent Rector, che learned and ingenious 
Mr. Waſſe ; and I was promiſed ſome Accounts from the North, 
and 2 other Parts of this Kingdony, bur have nor yer re- 
ceived them... PA dee * 
N erden Table ſhes; that Marriages, one with ano- 
ther, d6 each of them produce 7 four Births, not only in 
Fry/and, but in other Parts of Zh alſo. 95 


176 Of the Numbers Book IV, 
tion to the number of Perſons in every Nation, 
County, or Pariſh. ..And as to Births, two things 
are very conſiderable: One is the ,prapottion of Ml © 


Males and Females (8), riot in a wide Propertion, : 
, 1 > x ; 0 ks | , bt not 10 

——— Pot 
5050 D. 


And by Mr: King's Eſtimate, (che beſt Compurations 1 ima: er 
gine of any, being derived from the beft Accounts, ſach as the Wl of 
Marriage, Birth, and Burial Act, the Poll. Books, gc by his eſti- Nt 
mate, I ſay,) about 1 in 104 marry. For he judgerh the num. 
þer of the People in England, to be about five Millions and an 

t; of which about 41000 annually marry. _ A 

As to what might be farther remarked concerning Marriages, ill © 
in regard of the Rights and Cuſtoms of ſeveral Nations, the Ag a 
to which divers Nations limited Marriage, c. it would be end. 
I, and too much out of the way to mention chem. I ſhal 
my therefore, for the Reader's Diverſion, take notice. of the 
Jeer of Lactantius, Quare apud Poetas ſalaciſimus Jupiter dejit 
 liberos tollere * Otrum CONE faclus C ei Lex Papia fibulam 
- impoſuit ? Lactant. Inſtit. J. 1. c. 16. By which Lex Papia Nen 
we prohibited to marry after 60, and Women after 50 Years 
0 A a ? : — a F iin ba ' 
8) Major Graunt, (whoſe Concluſions ſeem to be well-ground- 
ed,) and Mr. King, diſagree in the Proportions they aſſign t 
Males and Females. This latter makes in London, 10 Males to be 
to 13 Females; in other Cities and Market - Towns, 8 to 9; and 
in the Villages and Hamlets 100 Males to 99 Females. But Mast 
Graunt. both from the London and Country Bills ſaith, there are 
14 Males to 13 Females, From whence 4 juſtly inters, Tha 
Chriſtian Religion, prohibiting Polygamy, is more agreeable to tit 
2 of Nature, than Mabnmetiſm, and others, that allow it. 

Chap. 8, | e 2 
This Proportion of 14 to 13, I imagine is nearly juſt, it being 
agreeable to the Bills I have met with, as well as thoſe in lit. 
Graunt, In the 100 Years, for example, of my own Pariſf. Re. 
giſter, although the Burials of Males atid Femates were nearly 
equal, being 633 Males, and 623 Females in all that time; yet 
there were baptized 70g Males, and but 675 Females, which is 
13 Females to 13% Males. Which inequality ſhews, nor. onh, 
tat one Man ought to have but one Wife, but alfo that or 
Woman may, without Polygamy, have an Husband, if ſhe dot 
not bar her ſelt by the want of Vertue, by Denial, 2 Alſo this 
Surpluſage of Males is very uſeful for rhe Suppfies of War, the 
Seas, and other fuch expences of the Men above the ͤäꝗ½n ͥͤÄ Town 

| | at 


* 
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not an uncertain, accidental Number at all Adven- 
türes, but nearly equal. Another His is, that a 
few more are Born than appear to Die, in any cer- 
tain place (9). Which is an admitable Proviſion 


of the World; to ſupply unhealthful Places, where 
Death out- runs Lite; to make up the Ravages of 
great Plagues, and Diſeaſe, and the Depredations 
of War, and the Seas; and to afford a ſufficient 
Number for Colonies in the unpeopled Parts of the 

| N 1 


* * * % 8 1 


That this is a Work of the Divine Providence, and not a 
Matter of Chance, is well made out by the very Laws of Chance, 
by a Perſon able to do it, the ingenious and learned Dr. Arbuth- 
ut. He ſuppoſeth Themas to lay againſt John that, for eighty- two 
Years ranning, more Males ſhall be born than Females: and gi- 
ving all Allowances in the Computation ro Thomas's ſide, he 
makes the odds againſt Thomas, that it doth not happen ſo, to 


but for Ages of Ages, (according to the World's Age,) to be 
near an infinite Number to one againſt Thomas. Vid. Philoſ. 
Tran. Nr, 328. | | 

(9) The foregoing Table ſhews that, in England in general, 
fewer Die than are Born, there being but 1 Death to 1 += 


I © 3 


Davenant's Tables, the Cities likewiſe and Market-Towns bury 
1 £0 one Birth. But in Paris they our-do London, their 
Deaths being 1 to one Birth: the reaſon of which I conceive 
1s, becauſe their Houſes are more crouded than in London. But 
in the Villages of England, there are fewer Die than are Born, 
there being but 1 Death to 1224 Birchs. And yer Major 
braunt and Dr. Davenant both obſerve, that there are more 
breeders in London, and the Cities and Market- Towns, than 
ate in the Country, notwithſtanding the London Births are fewer 
han the Country; the reaſon of which ſee in Graunt, Chap. 7. 
and Davenant ubi ſupr. p. 21. | | 

The laſt Remark I ſhall make from the foregoing Table ſhall 
that we may from thence judge of the healchtulneſs of the 
laces there mentioned. If the Year 1698 was the mean Ac- 
count of the three Marchs, thoſe places bid the faireft for bein 
moſt healthful ; and next to them nbo and Cranbrook for Engliſh 


owns, 
N (19) Quid 


for the extraordinary Emergencies and Occaſions 


be near five Millions of Millions, of Millions, of Millions to one: 


Birchs, But in London more Die than are Born. So by Dr. 
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Earth. Or on the other hand we may ſay, that 
ſometimes thoſe extraordinary Expences of Man- 
kind may be not ply a juſt Puniſhment of the 
Sins of Men, but alſo a wiſe Means to keep the 


Balance of Mankind even; as one wotzld be ready 


to conclude by conſidering the Matic, and other 
the more fertile Countries, where prodigious Mul. 
titudes are yearly ſwept away with great Plagues 
and ſometimes: War, and yet thoſe Countries fo far 
from being waſted, that they remain full of Peg. 

le, SL 
N And now upon the whole Matter, what is all 
this but admirable and plain Management? What 
can the maintaining throughout all Ages and Places 
theſe Proportions of Mankind, and all other Crea- 
tures, this Harmony in the Generations of Men, be 
but the Wotk of one that ruleth the World ! Is it 
poſſible that every Species of Animals ſhould fo 
evenly be preſerved, proportionate to the Occaſions 
of the World? That they ſhould be fo-well- ba- 
lanced in all Ages and Places, without the help of 
Almighty Wiſdom and Power ! How is it poſſible 
by the bare Rules, and blind Acts of Nature, that 
there fhould be any tolerable Proportion; for In- 


ſtance, between Males and Females, either of Man- 


kind, or of any other Creature (io), efpecially 


ſuch as are of a Ferine, not a Domeſtick, Nature, 


and conſequently out of the command and ma- 
nagement of Man! How could Life and Death 
keep ſuch an even pace through all the Animal 
World! If we ſhould take it for granted, that, 
according to the Scripture · Hiſtory, the World = 

LY +1 of DO” 
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| (10) Quid loquar, quanta ratio in beſt iin ad perpetuam, conſerva- 
tionem earum generis apparrat? Nam primiun. aliæ Mares, alis 
Feming ſunt, quod perpetnitati cans4 machinata natura eft, Cicet. 
fc Nat. Deor. L. 2. MY e, 0 
(x1) Althovg" 
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a Beginning, (as who can deny it) (1 1), or if we 
hol ſu the . uche HAY Noab's 
4: How is it poſſible, (after the World wag re- 
eniſhed,) that in a certain Number of Years, by 
the greater Increaſes and Donblings of each Species 
of Animals; that (I ſay) this Rate of Donbling (12) 
ſhould ceaſe;-or'that it ſhould be compenſated by 
ſome other means! That the World ſhould be 'as* 


1 FX * f —_Y * 
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(ih Although 4riflotle held the Ecerniry of the World, yer 
he ſeems to have retrated that Opinion, or to have had a dif- 
ferent Opinion when he wrote his Metaphyſichs ; for in his firſt 


Book, he affirms, that God is the Cauſe and Beginning of all things: 
˖ and in his Book de Mundo, he ſaith, There is no doubt but God! it 
the Maher and Conſervator of all things in the World. And the 
; Stoicks Opinion is well known, who ſtoutly aſcribed. the Con- 
. trivance-and Beauty of che Heavens, and Earth, and all. Creatures 
© to wile intelligent Agent. Of which Tully gives a large Ac- 
f 2 in his ſecond Book De Nat. Devr. in the Perſon of Bal- 
0 (12) I have before in Vote 7. obſerved, that the ordinary 
1 Rate of the Doubling or Increaſe of Mankind is, that every Mar- 
l 


riage one with another produces about four Births; but ſome 
* have much exceeded that. Babo, Earl of Abenſperg, had thirty- 
| two Sons and eight Daughters, and being invited to Hunt with 
J the Emperor, Henry II. and bring but few Servants, brought on- 


might be added; but one of the moſt remarkable Inſtances I have 
uh any where met wich, is that of Mrs. Honywood, mentioned by 


Nl Hakewil, Cambden, and ocher Authors; but having now before. 


me the Names, with ſome Remarks, (which I received from a 
pious neighbouring Deſcendant from rhe ſame Mrs. Honywood,) 

give a more particular Account than they. Mrs. Mary 
Honywood, was Daughter, and one of the Co- Heireſſes of Robert 
atwaters, Eſq; of Lenbam in Kent, She was Born in 1527; 
Married in February 1543. at ſixteen Years of Age, to her on'y 
Husband Robert Honywood, of Charing in Kent, Eiquire. She Died 
in the ninety-third Year of her Age, in May 1620. She had ſix- 
teen Children of her own Body, ſeven Sons, and nine Daughters; 
of which one had no Iſſue, three died young, and the youngeſt 
was Slain at Newport-Battle, Fune 20. 1600. Her Grand-Children 
u he ſecond Generation were One Hundred and Fourteen ; in the 


N 2 | third 


ly one Servant, and his thirty. two Sons. To theſe many others 
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well; or better ſtocked than now it is, in 1656 


Years, (the time between the Creation and the 


Flood, this) we will ſuppoſe may be done by the 
natural Methods of each Species Doubling or In. 
creaſe; But im double that number of Years, or at 
this. Diſtance from the Flood, of qocor Years, that 
the World ſhould not be over · ſtocked, can never 


% 


dence. .. we regne e Ge KITE | 
I eonclude then this Obſervation with the Pal. 
miſts Words, Pſal. 104. 29, 30. Thou bideft thy 
Face, all Creatures are troubled, thou takeſt away their 
Breath, they Die, and return to their Duſt. Thou ſend· 
eft forth thy Spirit, they are Created, and thow renewrf 
the Face of the Earth, 14 ou 4 $$) 


© 4b \ i 
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be made out, without allowing an infinite Provi- | 


third Two Hundred and Twenty- eight; and Nine in the fourth 
Generation, So that ſhe could ſay the ſame that the Diſtick 
doch, made of one of the Dalburg's Family of Bafol. -. | 


5 2 3 4 
Mater ait Nate, dic Nate, filia Natam 
Ut meat,” Nate plangere Filiolam. 
© Riſe up Daughter, and ge to thy Daughter, for her Daughters 
6 4 


, | 
Daughter hath a Daughter. Mrs. Honywood was a very pious 
Woman, afflicted in her declining Age with Deſpair, in ſome 
meaſure; concerning which, ſome Divines once ditcourfing with 
her, ſhe in a Paſſion ſaid, She was as certainly damned as this 
Glaſs is broken, throwing a Venice-Glaſs againſt the Ground, 
which ſhe had then in her Hand. Burt the Glaſs eſcaped break- 


ing, as credible Witnefles atteſted. 


CHAP. 
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In %o A n £90009 n n 
N HE preceding Reflection of the Pſalmiſt mind- 
eth me of another thing in common to Ani- 
mals, that pertinently falleth next under Confide- 
cation, which is the Appoint ment of Food, mention- 
ed in ver. 27, 28, of the laſt cited 104 Pſalm. Theſe 
[Creatures] wait all upon thee + that thou mayſt give 
them their Meat in due Szaſon. That thon giveſt them, 


they gather; thou openeft thy band, thy are filed with 


good. The ſame is again aſſerted in Hal. 145. 15, 
16. The Eyes of all wait npon thee, and thou giveſt them 
their Meat in due Seaſon, Thon openeſt thy band; and 
ſattsfyeſt the defire of every living thing. © 

What the Pſalmiſt here aflerts, affords us a glo- 
tious Scene of the Divine Providence and Manage- 
ment. Which, (as I have ſhewed it to concern it 
elf in leſſer things,) ſo we may preſume doth ex- 
ert it ſelf particularly in ſo grand an Affair as that 
of Food, whereby the Animal World ſubſiſts. And 
this will be manifeſted, and the Pſalmf's Oblerva- 
bor exemplified from theſe fix following Parti- 
culars. 5 

1. From the ſubſiſting and maintaining fuch a 
large Number of Animals throughout all Parts of 
the World: © SR | N 

2. From the proportionate Quantity of Food to 
the Eaters. „ 

3. From the variety of Food ſuited to the varie · 
ty of Animals: or the delight which various Ani- 
mals have in different Food. 

4. From the peculiar Food which peculiar Places 
afford to the Creatures ſuited to thoſe Places. 


N 3 Pram 


no Of the Food  Bookly 
I From the admirable and curious Apparatus C 
made for the gathering, preparing, and digeſtion Ml uf 


S. and laſtly, From the great Sagacity of all ot. 
Animals in finding out, and providing their Food, ſta 
I. It is a great Act of the Divine Power and Ml lat 
Wiſdom, as well as Goodneſs, to provide Food for ca 
ſuch a World of Animals (1), as every whiete pol. fo: 
leſs the Terraqueous Globe; on the Dry-land, and Ml ev 
in the Seas and Waters; in the Torrid and Frozen the 
Zones, as well as the Temperate. That the Tem- Gr 
perate Climates, or at leaſt the fertile Valleys, and ly 
rich and plentiful Regions of the Earth ſhould af. du 
ford Subſiſtence to many Animals may appear lel . In 
wonderful perhaps. But that in all other the moſt . H. 
unlikely places for Supplies, ſufficient Food ſhould WM fu 
be afforded to ſuch a prodigious Number, and ſo Wl p!: 
great variety of Beaſts, Birds, Fiſhes, and Inſech, it 
is owing to that Being, who hath as wiſely adapted ic: 
their Bodies to their Place and Food, as well az 
provided Food for their Subſiſtence there. re] 

But I ſhall leave this Conſideration, becauſe it A! 
will * illuſtrated under the following Points; and $r 

See,, 35-3; 6 net 5111514 
2. To conſider the adjuſtment of the 1 
of Food in proportion to the Eaters. In all places 
generally enough, or ſuch a ſufficiency, as may be 
ſtiled a Plenty; but not ſuch a Superfluity, as to 
waſt, and corrupt, and thereby annoy ' the World 
But that which is particularly remarkable here is 
that among the great variety of Foods, the molt 


2 


uſeſil 
5 N P 
(1) Paſtum animantibus large & copiose natura eum, qui cui cen 
aptus erat, comparavit. Cicer. de Nat. Deor. L. .. ann 


Ille Deus eſt. qui per totum orbem armenta dimiſit. qui ert. De 
gibus ubique paſſim vagantibus pabulum præſtat. Senec, de Bene. ( 
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Chap. XI. of. Animals. 1381 
uſeful is the moſt plentiful, moſt univerſal, eaſieſt 
propagated, and moſt patient of Weather, and 
other Injuries. As the herbaceods Eaters (for In- 
ſtance) are many, and devour much; ſo the Dry- 
land Surface we find naturally every where almoft 
carpeted over with Graſs, and other agreeable whol- 
ſome Plants; propagating themſelves in a manner 
every where, and ſcarcely deſtroyable by the Wea- 
ther, the Plough, or any Art. So likewiſe for 
Grain, eſpecially ſuch as is moſt uſeful, how eaſi- 
ly is it cultivated, and what encreaſe doth it pro- 
duce? Plixy's example of Whcat (2) is a ſufficient 
Inſtance in this matter; which, (as that curious 
Heathen obſerves,) being prancipally uſeful to the 
ſupport of Man, is eaſily propagated, and in great 
plenty. And an happy Faculty that is of it, that 
it can bear either extreams of Heat or Cold, fo as 


ſcarce to tefuſe any Clime. 


3. Another wiſe Proviſion the Creator hath made 
relating to the Food of Animals is, that various 
Animals delight in various Food (3); ſome in 
Graſs and Herbs; ſome in Grain and Seeds; ſome 
in Fleſh ; ſome in Inſects; ſome in this (4), ſome 
in that; ſome more delicate and nice, ſome vorg- 

I a! | . cious 


2— _ * 
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(2) Tritico nihil eſt fertilius hoc ei Natura tribuit, quoniam eo 
maximè alat hominem : utpote cume mod io, fi fit aptum ſolum —— 
150 modii reddantur. Miſit D. Auguſto procurator ex uno 
grano (vix credibile dictu) goo paucis minus germina. Miſit & 
Neroni ſimiliter 340 flipulas ex uno grand. Plin. Nat. Hiſt. I. 18. 
C. 10. 

(3) Sed illa quanta benignitas Nature, quod tam multa ad veſ- 
cena um, tam varia, tamque jucunda gignit ; neque ea uno tempore 
_ s' ſemper & novitate delectemur & copia, Cic. de Nat. 

core J. 24. 

(4) Swammerdam obſerves of the Fphemeron-Worms, that their 
Food is Clay, and that they make their Cells of the ſame. Up- 
on which occaſion he ſaigh of Morhs, that eat Wool and Furr, 
| N 4 The ; 
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cious and catching at any thing. If all delighted 
in, or ſubſiſted only with one ſort of Food, there 
would not , be ſufficient! for all; but every: variety 
chuſing various Food, and perhaps abhorring that 
of others, is a great and wiſe means that every 
Kind hath enough; and oftentimes' ſomewhat to 

are. U * 7 3 C. 2 15 119 11 dit . 
5 deſerves to be reckoned as an Act of the Di. 
vine Appointinent, that what is wholſome Food 
to one, is nauſeous, and as a Poyſon to another; 
what is a ſweet and delicate Smell and Taſte to 
one, is ſœtid and loathſome to another. By which 
means all the Proviſions the Globe affords ate well 
diſpoſed of. Not only every Creature is Well pro. 
vided for, but a due Conſumption is made of thoſe 
things that otherwiſe would encumber the World, 
lie in the way, corrupt, rot, ſtink, and annoy, in- 
Read of cheriſh and refreſh, For our moſt uſeful 
Plants, Grain, and Fruits, would mould and rot; 
thoſe Beaſts, Fowls, and Fiſhes, which are reckom 
ed among the greateſt Dainties, would turn to Car- 
rion, and Poyſon us: Nay, thoſe Animals, which 
are become Carrion, and many other things that 
are noyſome, both on the Dry-land, and in the 
Waters, would be more grievous Annoyances, and 
breed Diſeaſes, was it not for the Proviſion which 
the infinite Orderer of the World hath made, by 
cauſing theſe things to be ſweet, pleaſant; and 
wholſome Food to ſome Creature or NG 
p 3 ; x . . f . JA , * Ace 
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There are two things very conſiderable, 1. That the Cells the 


make to themſelves, wherein they live, and with which as their ( 
Houſe, Tortoiſe-lihe, they move from place to place, they make ij ( 
the Matter next at hand, 2. That they feed alſo on the ſant, ( 
therefore when you find their Cells, er rather Coats or Caſes to le Ml enn 
made of Tellow, Green, Blew, or Black-Cloth, you will-alfo fins lere 
their Dung of the ſame Colour, Swammerd. Ephem. vita. Pub- 1 

1 1 


liſhed by Dr. Tyſon, Chap. 3. NT” „ 
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1 where” thoſe things fall: to Dogs, Ravens, 

and other voracious Animals, for Inſtance, on the 

Earth; and to rapacious F ines, and other Creatures 
inhabiting the Waters. 

Thus is the World in ſome een kept ſweet 


Animals ſupplied with' convenient Food. Which 
Providence of God, particularly in the Supplies 
afforded the Raven, is divers times taken notice of 
in the Scriptures (5); but whether for the Reaſong 
now hinted, or any other ſpecial Reaſons I ſhall 
not enquire. Thus our Saviour, ' Luke 12. 24. Con- 


ier the Ravens; for they neither ' ſow, nor rea 2 which 


neither have Store. honſe, nor Barn, and Go feedeth 
them. It is a manifeſt Argument of the Divine 
Care and Providence in ſupplying the World with 
Food and Neceſſaries, that the Ravens accounted as 
unclean, and little regarded by. Man, deſtitute of 
Stores, and that live by Accidents, by what falleth 
here and there ; that ſuch a Bird, I fay, ſhould be 
provided with ſwfficient Food; eſpec ially if that be 
true, which Ariftotle (6), Pliny 6 and lian (8) 
report of their unnatural Affection and Cruelty to 
their young, That they expell them their Neſts 
as ſoon as they can Fly, and then drive them out 
* of the Country. 

Thus having conſidered the wiſe Appointment of 
the Creator in ſuiting variety of Food to variety of 
Animals: Let us in n the + | 


ath 


— —ç— 
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000 Job 38. 47. Plat. 147. 9 

(5) Ariſfot. I. 9. c. 3r. Hiſt. Autan! 

(7) Pliny affirms this of the Crow as well as Raven, Cæteræ 
omnes C i. e. Cornices] ex eodem genere pellunt nid is pulbe, ac vo. 
lere cogunt, ficut & Corvi, qui—— W 28 fetus * lon- 
bins. Nat. Hiſt. J. Io. c. 12. 2 

16 Var. A in . 
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and clean, and at the ſame time divers Species of 
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th place Take a View of the peculiar Food which 
purer Places afford to the Creatures inhabiting 
Het Lat 7 tl TETRA TY 

It hath been already obſerved (9), that every place 
on the Surface of the Terraqueons Globe is Rocket 
with proper Animals, whoſe Organs of Life and 
Action are curiouſly adapted to each reſpective 
place. Now it is an admirable Act of the Divine 
Providence, that every place affords a proper Food 
to all the living Creatures therein. All the various 
Regions of the World, the different Climates (10), 
the various Soils, the Seas, the Waters, nay our 
very Putrefactions, and moſt naft Places about the 
Globe, as they are inhabited by ſome or other Ani. 
mal, ſo they produce ſome proper Food or other, 
affording a comfortable Subſiſtence to the Creatures 
living there. I might for Inſtances (11) of this 
bring the great variety of Herbs, Fruits, and Grains 
. } : ;.v a ; on 


, 7 
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| 9) Chap. A . e ie 3 

(uc) Ad miranda Nature diſpenſatio eft, ut aliter, aliogue md, 
tempore, & induſtria colatur terra Septentrionalis, aliter Æthioſis, 
&c. Quoad Aquilonares, hoc certum eſt, in pleriſque agris Veſirgs 
thorum, parte objecta Meridionali plage, Hordeum ſpatio 36 diern 
a ſemine projecto maturum colligi, hoc eſt, a fine Funii uſpue mel: 
um uuf, aliquando celerius, Ea namque maturitas ex ſoli nat. 
ra, aeriſque clementia, ac humore lapillorum fovente rad ices, Sol. 
que torrente, neteſſaris provenit, ut ita naſcatur, ac maturetur, ti 
leſque ſpice ſex ordines in numero ariſte habent. Ol. Mag. Hiſt. | 
13. c. 8. Prata & paſcua tanta luxuriant graminum ubertate, « 
diverſitate, ut neceſſum fit inde arcere jumenta, ne nimio her baun 
eſu crepent, &c. Id. ib. l. 19. c. 36. oft * 
(11) Among the many noble Contrivances of Food, that ul 
verſal Aliment, Bread, ]cannor but attribute to the Revelatiol 
or at leaſt the Inſpiration of the Creator and Conſervator d 


Mankind ; nor only becauſe ir is a Food uſed in all or moſt Par & 
of the World; but eſpecially becauſe it is of incomparable UE A 
in the great Work of Digeſtion, greatly aſſiſting the Ferment TIM it n 

whatever cauſes the Digeſtion of che Stomach. Of which take ( 


this Example from the noble Mr. Bey, © He extracted * 
LEONE. = - : * wy 2 0 u 
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on the. Earth, the large Swarms of Inſecto in ihe 


Air, with every other Food of the Creatures xeſiding 
in the Earth, or flying in the Air. But 1 ſhall Rop 


at the Waters, becauſe the P/abnif, in the forecited 


104 Balm, ſpeaks with Relation to the eſpecial 
Provition for the Inhabitants of the Waters; and 
alſo by reaſon that many Land · Animals have their 
chief Maintenance from thence.  - 
Now one would think, that the Waters were a 
very unlikely Element to produce Food for ſo great 
2 Number of Creatures as have their Subſiſtence 
from thence. But yet how rich a Promptuary is 
it, not only to large Multitudes of Fiſhes, but alſo 
to many amphibious Quadrupeds, Inſects, Reptiles, 
and Birds ! From the largeſt Leviathan, which the 
Pſalmiſt faith (12), playeth in the Seas, to the ſmal - 
left Mite in the Lakes and Ponds, all are plenti- 


of their Bodies, and the Gayety of their Aſpe& and 

Actions. | : 
And the Proviſion which the Creator hath made 
for this Service in the Waters is very obſervable ; 
not only by the Germination of divers aquatick 
Plants there, but particularly by appointing the 
Waters to be the Matrix of many Animals, parti- 
cularly of many of the Inſe&-kind, not only of 
ſuch as are peculiar to the Waters, but alſo of ma- 
ny appertaining to the Air and the Land, who, by 
their near Alliance to the Waters, delight * be 
* | about 


— 


ſtruum from Bread alone, that would work on Bodies more 
Compact than many hard Minerals, nay even on Glaſs it ſelf, 
and do many things that e e could not do. Vet 
by no means was this ſo corrofive a Liquor as A. F. or as the 
* other acid Menſtruums ”. Vid. the ingenious and learned Dr. 
Harris Lex. Tech. verbo Menſtruum, where the way of preparing 
it may be mer with. . 

(12) Pſal. 104. 26. 

19 . 
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(19) The 


fully provided for; as is manifeſt from the Fatneſs 
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them, and by that means become a, Prey, 


and plentiful Food to the Inhabitants of the Waters 
And beſides theſe, what V ue Sholes do we 
find of minute Animals, even ſometimes difcolour. 
ing the Waters (13) 1 Of theſe, (not only in the 
Water, but in the Air and on Land,) I have al. 
ways thought there was ſome more than, ordinar 

Uſe, intended by the All-wiſe Creator. And ha. 
ving bent many of my Obſervations that way, ] 
have evidently found it accordingly to be. For be 
they never ſo numberleſs, or nunute, thoſe 7 
e +4 ty Jo W 3 
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{13) The Inſects that for the moſt part diſcoſour the Water, 
are the ſmall Inſects of the Shrimp- kind, called by Swammerdan, 
Pulex aquaticus arboreſcens, Theſe I have often ſeen ſo nume- 
rous in ſ{agnaring Waters in the Summer Months, that they have 
changed the Colour of the Waters to a pale or deep Red, ſome. 
times a Yellow, according to the Colour they were of. Of this 
Swammerdam hath a pretty Story, told him by Dr. Florence 
Schuyl, viz. Se aliquando Studiis intentum, magnp quod am (& hir- 
#ificis rumore fuifſe turbatum, & ſimul ad cauſam e jus inquirendan 
excitatum ; verum ſe vix eum in finem ſurrexiſſe, cum Ancilla ejus 
pend exanimis adcurreret, & multo cum ſingultu referret, omnem 
_ Lugduni [ Batavorum] aquam eſſe mutatam in ſanguine m., The 
cauſe of which upon Examination he found to be only, from 
the numerous Swarms of thoſe Pulices, V. Swajn. Hiſt, Juſett 
„ eee ee 
The cauſe of this great Concourſe and Appearance of thoſe 
öttle Infe&s I have frequently obferved to be to perform their 
Coir ; which is commonly about the latter end of Mag, and in 
June. At chat time they are very venereous, frisking, and 
catching at one another; and many of them conjoined Tail to 
Tail, with their Bellies inclined one towards another, 

At this time alſo they change their Skin or Slough ; which! 
conceive their rubbing againſt one another mightily promoteth. 
And what if at this time they change their Quarters ? J. Bok 
VIII. Chap. 4. Nete 6. mh: 5 
Theſe tmall Inſects, as they are very numerous, ſo are Food 
to many Water -· Animals. 1 have ſeen not only Ducks ſnovel 
them up as they ſwim along the Waters, but divers Inſects alſo 


dev6ur them, particularly ſome of the middle-ſized Squille adus. 


ice; which are very voracious Inſects. | 
W * . (14) Beſides 
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ſerve for Food to ſome Creatures or other, Even 
thoſe Animalcules in the Waters, diſcoverable'only 
with good Microſcopes, are a Repaſt to others there, 
3s T have often with no leſs admiration than plea+ 
But now the uſual Objection is, that Neceſſity 
maketh Uſe (15). Animals muſt be fed, and they 
make uſe of what they find: In the defolate Regi- 
ons, aud in the Waters, for Inftance, they feed up- 
on what they can come at; but in greater plenty, 

pick and chuſe. ol 
But this Objection hath been already in ſome 
meaſure anſwered by what bath been ſaid ; which 
plainly 


(14) Befides the Pulices laſt mentioned, there are in the Wa- 
ters other Animalcules very numerous, which are ſcarce vitible 
withour a Microſcope, In May, and the Summer Months, the 
green Scum on the top of ſtagnating Waters is nothing elle but 
hefe Animalcules : So is likewiſe the green Colour in them, 
when all the Water ſeems Green, Which Animalcules, in all 
probability, ſerve for Food to the Pulices aquatici, and other 
the minuter Animals of the Waters. Of which I gave a preg- 
nant Inſtance in one of the Nymphe of Gnats, to my Friend the 
lite admirable Mr. Ray, which he was pleaſed to publiſh in the 
laſt Edition of his Wiſdom of God in the Creation, pag. 430. 
(15) Nil adeo quoniam natum'ſt in Corpore, ut uti 

Poſſemus, ſed quod natum'ſt, id procreat uſum. 

And afterwards, | | 

Propterea capitur Cibus, ut ſuffulciat artus, 

Et recreet vireis interdatus, atque patentem ' 

Per membra ac venas ut amorem obturet edendi. | 
And after the ſame manner he diſcourſerh of Thirſt, and di- 
ers other things. Vid. Lucret. l. 4. v. 821, &c. 
Againſt this Opinion of the Epicureans, Galen ingeniouſly ar- 
Eves in his Diſcourſe about the Hand. Non enim Manus ipſe 
laith he) hominem artes docuerunt, ſed Ratio. Manus autem 
ſe ſunt artium organa; ſicut Lyra muſici. — Lyra, muſicum non 
cut, ſed eſt ipſius artifex per eam, qua praditus eſt, Rationem : 
ere autem non poteſt ex arte abſque organis, ita & unaquelibet 
mma facultates quaſdam a ſua ipſius ſubſtantia obtinet.”—— Qu , 
autem corporis particule animam non impellunt. manifeſts vi- 
lere licet, ſi animalia recens nata conſideres, que quidem prins 
N _ | agere 
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plainly argites mae aul's ſuper- intending wir WM 
dom, Power; and Providence in this ſpecial büſ. ut 
neſs of Food. Particularly the different delight of ch 
divers Animals in different Food, fo that what is WW *? 
Nauſeons to one, ſhould be Dainties to andther, is Ml 
a manifeft Argument, that the allotment of Food is Wl * 
not a matter of mere Chance, but entailed, to the Bil 
very Conftitution and Nature of Animals; that F 
they chuſe this, and refuſe that, not by Accident, Wl *© 
or Neceſſity; but becauſe the one is a proper Food, 
agreeable to their Conſtitution, and ſo appointed by ., 
the infinite Contriver of their Bodies; and the other * 
is difagreeable and injurious to them. 
But all this Objection will be found frivolous, Wl — 
and the Wiſdom and Deſign of the great Creator 
will demonſtratively appear, if we take a Sur- ( 


ve 9 2 + 1 

8126 Of the admirable and curious Apparatus in WI ** 
all Animals made for the Gathering, Preparing, and pen 
Digeſtion of their Food. From the very firſt En I! 
trance to the utmoſt Exit of the Food, we find ere. . ( 


| Glat 

| NW 
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agere conantur, quam per fectas habeant particulas. Eg name Cow, 
Bovis vitulum cornibus petere conantem ſæpenumero vidi, antequan rect 
ei nata eſſent cornua : Et pullum Equi calcitrantem, &c. On Wil, , 
enim animal ſue ipſius Anime facultates, ac in quos uſus partes ( 
ſuæ polleant maxims, null» doctore, præſentit. Qua igitur 14: Cues 


tione dici ſoteſt, animalia partium uſus a partibus doceri, cum 6 
ante quam illas habeant, hoc cognoſcere videantur ? Si igitur Ova tris 
acceperis, unum Aquile, alterum Anatis, reliquum Serpentis, & ci. 
lore modico foveris, animaliaque excluſeris ; illa quidem alis vol 
conant ia, antequam volare poſſint ; hoc autem Tevolvi videbis, 
ſeypere affectans, quamvis molle ad huc ( invalidum fuerit, Et es 
dum perfecta erunt, in una eademque domo nutriveris; deinde a ths 
locum ſubdialem ducta emiſeris, Aquila quidem ad ſublime ; Ai for b 


autem in paludem ——Serpens vero ſub terrd irrepet. — Anim deep 
lia quidem mibi videntur Natura magis quam Ratione artem at... 
quam [ Te, vixe. artificioſa] exercere : Apes fingere a/veolos, 808i; 1, 


Galen de ulu bart. l. c. | 
| 3. (15) 6; 


Chaps Xb of Animals. 189 
ry thing, contrived, made, and diſpoſed with the 
utmoſt Dexterity and Art, and curiouſly adapted to 
the place the Animal liveth in, and the Food it is 
to be nourifhed with. alta. , 
Let us begin with the Mouth. And this we find, ' 
in every Species of Animals, nicely conformable to | 
the Uſe of ſuch a part; nearly ſized and ſhaped for 
the catching of Prey, for the gathering or receiving 
Food (16), for the formation of Speech, and every. | 
other ſuch like Uſe (17). In ſome Creatures it is | 
wide and large, in ſome little and narrow : in ſome 
with a deep Inciſure up into the Head (18), for the | 


* - & 
= — — 1 ——. ” * 4 


(16) Alia dentibus predantur, alia ungui bus, alia roſtri adunci- 5 
tate carpunt, alia latitudine [ejuſdem] ruunt, alia acumine exca- 
vant, alia ſugunt, alia lambunt, ſorbent, mandunt, vorant, Nec i 
minor varietas in Pedum miniſlerio, ut rapiant, diſtrabant, teneant, | 
premant, pendeant, tellurem ſcabere non ceſſent, Plin. Nat. Hiſt. 
|. 10. Co 71. | 1 

(17) Beeauſe it would be tedious to reckon up the Bones, 10 
Glands, Muſcles, and other Parts belonging to the Mouth, it ſhall ; 
ſuffice to obſerve chat, for the various Services of Man's Mouth, 
beſides the Muſcles in common with other Parts, there are five 
Pair, and one fingle one proper to the Lips only, as Dr. Gibſon _ 
reckons them: but my moſt diligent and curious Friend Mr, 

Copper diſcovered a fixth Pair. And accordingly Dr. Drabe 

reckons fix Pair, and one ſingle one proper to the Lips. I. 3. 

. 13. e 

( 5 Galen deſerves to be here conſulted, who excellently ar- 

pes againſt the caſual Concourſe of the Atoms of Epicurus and 

N from the provident and wiſe Formation of the 

Mouths of Animals, and their Teeth anſwerable thereto. In 

Man, his Mouth without a deep Inciſure, with only one canine 
Tooth on a Side, and flat Nails, becauſe, faith he, Hic Natura 

certo ſciebat ſe animal manſuetum ac civile effingere, cui robur (oy 

vires eſſent ex ſapientia, nos ex corporis fortitudine. But for 

Lions, Wolfs, and Dogs, and all ſuch as are called Kegyag/hvres, 
(or having ſharp, ſerrated Teeth,) their Mouths are large, and 

deep cut; Teeth ſtrong and ſharp ; and their Nails ſharp, large, 
ſrong and round, accommodated to holding and tearing. /. 

balen de Ul. Part. J. II. Co 9. | 
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better catching and holding of Prey, and more eaſy 
Comminution of hard, large, and troubleſome Food. 
in others with a much ſhorter Inciſure, for the ga- 

thering and holding of herbaceous Food, 
In yſects it is very notable. In ſome forcipated; 
to catch, hold, and tear their Prey (19). In ſome 
aculeated; to pierce and wound Animals (20), and 
ſuck their Blood. And in others ſtrongly rigged 
with Jaws and Teeth; to gnaw, and ſcrape ont 
= | e 
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(19) Among Inſects the Squille aquatice, as they are very r. 
pacious, ſo are accordingly provided for ir. Particularly the 
Squilla aquatica maxima recurva, (as I call it,) who hath ſome- 
what terrible in its very Aſpect, and in its Poſture in the Wa. 
ter, eſpecially its Mouth, which is armed with long ſharp Hooks; 
with which ir boldly and greedily catcheth any thing in the Wa. 
ters, even one's Fingers. When they have ſeized their Prey, 
they will ſo tenaciouſly hold it with their forcipated Mouth, that 
they will not part therewith, even when they are taken out of 
the Waters, and jumbled about in one's Hand. I have admired 
at their peculiar way of taking in their Food; which is done 
by piercing their Prey with their. Forcipes, (which are hollow, 
and ſucking the Juice thereof through them. 3 

The Squilla here mentioned, is the firſt and ſecond in Moufft's 
Theat, Inſect. I. 2. c. 37. r ROT ONS, 

(20) For an Inſtance of Inſects endued with 4 Spear, I ſhall 
for irs peculiarity pitch upon one of che ſmalleſt, if nor the very 
{ſmalleſt of all the Gnat kind, which, I call, Culex minimus nigri. 
cans maculatus ſanguiſuga. Among us in Eſſex, they are called 
Nidiots, by Mouffet, Midges. It is about of an Inch, or ſome- 
what more long: with ſhort Antennæ; plain in the Female, in 
the Male feathered, ſomewhat like a Botrle-bruſh. It is ſpotted 
with blackiſh Spors, eſpecially on che Wings, which exrend a 
little beyond the Body. It comes from a little ſlender Ecl-like 
Worm, of a dirty white Colour, ſwimming in ſtagnating Warets 
by a wrigling Motion: as in Fig. 5. | 

Its Aurelia is ſmall with a black Head, little ſhort” Horns, a 
ſpotted, ſlender, rough Belly. Vid. Fig. 6. It lies quietly on the 
cop 0 the Water, now and then gently wagging it ſelf this way, 
and chat. A 

Theſe Gnats are greedy Blood-ſuckers, and very troubleſome 
where numerous, as chey are in ſome places near the Thames, 
| parti- 
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their Food, to carry Burdens (21), to perforate 


the Earth, yea the hardeſt Wood, yea even Stones 
themſelves, for Houſes (22) to themſelves, and Neſts 
o ˙ ˙ ˙ ˙— N TTY Wes 
And , laſtly in Birds it is no leſs remarkable. 
In the firſt place it is neatly ſhaped for piercing 
the Air, and making way for the Body through 
the airy Regions. In the next place it is hard and 
horny, which is a good Supplement for the want 
of Teeth, and cauſeth the Bill to have the Uſe and 
Service of the Hand. It's hooked Form is of great 
Uſe to the rapacious Kind (23), in catching and 
holding their Prey, and in the Comminution there- 
of by tearing ; to others it is no leſs ſerviceable to 
their climbing, as well as neat and nice Comminu- 

tion 


7 
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particularly in the Breach-waters that have lately befallen, near 
us, in the Pariſh of Dagenham ; where I found them ſo vexati- 
ous, that I was glad to get out of choſe Marſhes. Yea, I have 
ſeen Horſes ſo ſtung wich them, that they have had drops of 
Blood all over their Bodies, where they were wounded by them. 

have given a Figure (in Fig. 7.) and more particular De- 
ſcripcion of this Gnut, becauſe, although it be common, it is no 
where taken notice cf by any Author I know, except Mauffet, 
Y [ ſuppole means theſe Gnats, which he calls Midges, c. 13s 
p. 82. : or 
(21) Hornets and IVaſps heve ſtrong Jaw:, Toothed, where- 
with they can dig into Fruits, for their Food; as alſo gnaw and 
ſerape Wood, whole Mouthfuls of which they carry away to 
make their Combs. Vid. infr. Chap 13. Note. 2. | 
(22) Monſieur de la Voye tells of an ancient Wall of Free Stone 
in the, Benediines- Abbey at Caen in Normandy, fo eaten with 
Worms, that one may run ones Hand into moſt of rhe. Cavities: 
tar theſe Worms are ſmall and black; lodging in a greyiſh Shell; 
that they have large flatciſh Heads, a large Mouth, wich four 
ack Jaws, Cc. Phil. Tranſat. Nr. 18 | 
(23) Pro tis ¶Labris] cornea & acuta Volucribus Roftras Ea- 
lem rapto viventibus adunca : collecto recta : herbas ruentibus li- 
numque lata, ut Suum gener j. Fumentis vice manys ad col ligenda 
pabula ora apertiora laniatu vixentibus. Plin, Nat. Hiſt. I. it, 


. 37. 5 
0 (24) Parrots 


7 | 5 2 1 ; _ | 
192 Of AnimaP's' Months. Bock IV 


tion of their Food (24). Its extraordinary Length 
and Slenderneſs is very uſeful to ſome, to ſearch 
and grope for their Food in mooriſh places (25); 
as its Length and Breadth is to others, to hunt and 
ſearch in muddy places (26): and the contrar 
Form, namely, a thick, ſhort, and ſharp-edged Bill 
is as uſeful to other Birds, who have occaſion to 
huſk and flay the Grains they . fwallow. But it 
would be endleſs and tedious to reckon up all the 
various Shapes, and commodious Mechaniſm of all; 
the Sharpneſs and Strength of - thoſe who have oc. 
caſion to perforate Wood, and Shells (27); the Slen- 
derneſs and Neatneſs of ſuch as pick up ſmall In- 
ſects; the Croſs · form of ſuch as break up Fruits (28) 
i - . the 


— 


(24) Parrgts have their Bills nicely adapted to theſe Services, 
being hooked for climbing, reaching tor whar they have occaſion 
for; and the lower Jaw being compleatly fitted to the Hooks « 
the upper, they can as minutely break their Food, as other Ani- 
mals do with their Teeth. | 

(25) Thus in Mood cos t, Snipes, &c. who hunt for Worms in 
mooriſn Ground, and, as Mr. Willughby ſaith, live alſo on the 
fatty unftuous Humour they ſuck out of rhe Earth. So al 
ehe Bills of. Curlems, and many other Sea - Fowl, are very long to 
enable them to hunt for the Worms, c. in che Sands on the 
Sea-ſhore, which they frequent. 


(26) Ducks, Geeſe, and divers others, have ſuch long broad 


Bills to quaffer and hunt in Waters, and Mud; to which we my} 


reckon the uncouth Bill of the Spoon- bil: but that which de- 
ſerves particular Obſervation in the Birds named in theſe tuo 
laſt Notes is, the Nerves going to the end of their Bills, enabling 
them to diſcover their Food out of ſight, of which ſee Buk 
VIII. Chap. 2. Note 8. Wa 
(27) The Pleus viridis, or Green - Moodſpite, and all the M. 
Peckers have Bills, curiouſly made for digging Wood, ſtronę 
hard, and ſharp. A near Ridge runs along the top of the Gree! 
Wood-Pecker”s 'Bill, as if an Artiſt had deſigned it tor Streng 
« (28) The Loxia, or Croſs Bill, whoſe Bill is thick and ſtronf 
with che Tips croſſing. one another, with great readineſs brea 
open Fir-cones, Apples, and other Fruit to come at their Ke! 


0613 


N 


Chap. XI. Of Animal's Mouth. 193 
the compreſſed Form of others (29), with many 
other curious and artificial Forms, all ſuited to the 
way of living, and peculiar Occaſions of the ſeveral 
Species of Birds. Thus much for the Month. _ 
Let us next take a ſhort View of the Teeth (30). 
In which their peculiar Hardneſs (21) is remark- - 
able, their Growth (32) alſo, their firm Inſertions 
and Bandage in the Gums and Jaws, and their va- 
rious Shape and Strength ſuited to their various 
Occaſion and Uſe (33) ; the foremoſt weak, and 


fartheſt 


—_—— 
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nels, which are its Food, as if the croſſing of the Bill was for 
this Service. : 
(29) The Sea-Pie hath a long, ſharp, narrow Bill, compreſſed 
Side-ways, and every way ſo well adapted to the raiſing Limpets 
from the Rocks, (which are its chief, if not only Food,) chat 
Nature (or rather the Author of Nature) ſeems to have framed ir 
purely for that Uſe, | 
(30) Thoſe Animals which have Teeth on both Faws, have but 
one Stomach ; but moſt of thoſe which have no upper Teeth, or none 
at all, have three Stomachs : as in Beaſts, the Panch, the Ræad, 
and the Feck : and in all granivorous Birds, the Crop, the Echinus, 
and the Gizard, For as chewing is to an eaſy Digeſtion, ſo is ſwal- 
lowing whole to that which is more laborious, Dr. Grew's Coſmol. 
Sacr. c. 5. S. 24. . 
(31) F. Peyer ſaith, the Teeth are made of convolved Skins: 
hardened ; and if we view the Grinders of Deer, Horſes, Sheep, 
&c, we ſhall find great Reaſon to be of his Mind. His Obſer- 
vations'are, Mirum autem eos Ci. e. Dentes] cum primum e pelli- 
culis fmbricatim comvolutis r muco viſcido conſtarent, in tant am 
dirigeſcere ſoliditatem, que oſſa cuncla ſuperet. Idem fit etiam in 
Oſiculis Ceraſorum, &c. Separatione fadta, per membranes , 
conditur Magma locellis, quos formant laminæ tenues, ac duriuſculæ 
ra 1 feuram antes diuinitus compoſite. J. Peyer. Merycol. 
(32) Nu autem Ci. e. Dentes] renaſcuntur, minime credendi 
ſunt a fatultate aliqua plaſtict Brutorum denuò formari, ſed laten- 
tes tantummodo in conſpectum producuntur augmento molis ex eſflu- 
ente ſucco, Id. ibid. | | 
(33) From theſe, and other the like Conſiderations. of the 
Teeth. Galen *nfers, that they muſt needs be che Work of ſome 
wile provident Being, not Chance, not a fortuitous Concourſe of 


O 2 Atoms, 
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defect of Teech. Bur the moſt confiderable Example 
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to the reſt; the others, being to grind and mince, 


are accordingly made ſtronger, and placed nearer 


the Center of Motion and Strength. Likewiſe their 
various Form (34) in various Animals 18 conſide- 


rable, being all curiouſſy adapted to the peculiar. 


Food (35) and Occaſions of the ſeveral Species of 
* . | Animals, 
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Atoms. For the Confirmation of which he puts the caſe, that 


ſuppoſe the order of the Teeth ſhould have been inverted, the 
Grin lers ſer in the room of the Inciſors, &c. (which might as 


we'll have been, had not the Teeth been placed by a wiſe Agent,) 
in this caſe, what Uſe would the Teeth have been of? What 
Confuſion by ſuch a flight Errour in their diſpoſal only? Upon 
which he argues, At ſiquis chaream hominum 32 (we number of 
the Teerh) ordine diſpoſuit, eum ut hominem induſtrium Iaudare- 
mus e cum vero Dentium choream Natura tam bells exornarit, nonne 
ipſam quoque laudabimus? And then he goes on with the Argu- 
ment from the Sockets of rhe Teeth,” and their nice fitting in 
them, which being no leis accurately done, thin what is done by 
a Carpenter or Stone: cutter in ficting a Tenon into a Mortice, 
doth as well infer the Art and Act of the wiſe Maker of Animal 
Bod ies, as the other doth the Act and Art of Man. And ſo he 
goes on with other Arguments co the ſame Effect. V. Galen de 
Uſ. Part. I. 11. c. 8. | | | 

(34) A curious &.ccount of this may be found in an Extract 
of a Letter concerning the Teeth of divers Animals. Printed at 
Paris, in M. Vauguion's Compleat Body of Chirurg. Oper. Chap, 


= | a 
(35) As it hath been taken notice of, that various Animals de- 


light in various Food; ſo it conſtantly falls out, chat their Teeth 
are accordingly firred to their Food; the Rapacious to catching, 


holding and rearing cheir Prey ; the Herbacious ro gathering and 


comminution of Vegerables: and ſuch as have no Teeth, as Birds, 
their Bill, Craw, and Gizard, affifted with Stones ſupply x 
this 

kind is in ſome Families of the Inſe&-Tribes, as the Papilio- Kind, 
&c. who have Teerh, and are voracious, and live on render Ve- 
getables in their Ny or Caterpillar-ſtate, when they can only 
creep; but in their mature, P,pilio-ſtate, they have no Teeth, 
but.a Proboſcis or Trunk ro ſuck up Honey, Cc. their parts for 
gathering Food, as well as their Food being changed, as ſoon as 
hey have Wings co enable chem to fly to it. | 
(36) K 
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fartheſt from the Center, as being. only Preparers . 
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Animals (36). And laſtly, the temporary Defect 


of them (37) 1s no leſs obſervable in Children, and 


ſuch young Creatures, where there is uo occaſion tar 
them, but they would be rather an Annoyance to 
the tender Nipples and Breaſts. IP 
From the Teeth, the grand Inſtruments of Ma- 
ſtication, let us proceed to the other miniſterial 
Parts. And here the Parotid, Sublingual, and Maxal- 
lary Glands, together with thoſe of the Cheeks and 
Lips are conſiderable, all lodged in the moſt con- 
venient Places about the Mouth and Throat, to 
afford that noble digeſtive ſalival Liquor to be mix- 
ed with the Food in Maſtication, and to moiſten 
and lubricate the Paſſages, to give an eaſy deſcent 
to the Food. The commodious Form alſo of the 
Jaws deſerves our notice, together with the ſtrong 
Articulation of the lowermoſt, and its Motion. 
And laſtly, the curious Form, the great Strength, 
the convenient Lodgment and Situation of the ſe- 

n Wh SES veral 
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(36) It is remarkable in the Teeth. of Fiſhes, chat in ſome 
they are ſharp, as alto jointed, ſo as to fall back, the better to 
catch and hold their Prey, and facilitate its Paſſage into the 
Stomach: So in others they are ↄroad and flat, made to break 
the Shells of Snailes and Shell. fiſn devoured by chem. Theſe 
Teeth:or Breakers are placed, in ſome, in the Mouth; in ſome, 
in the Throat; and in Lobſters, &c. in the Stomach it ſelf ; in 
the bottom of whoſe Sromachs are three of rhoſe Grinders, with 
peculiar Muſcles to move them. ou levoll kat gilt. 

(37) What is there in the World can be called an Act of Prg- 
vidence and Deſign, if this temporary Defe& of Teeth he not 
ſuch'; that Children, for Inſtance, ſhould have none whilſt they 
are not able to uſe them, but to hurt chemſelves, or rhe Mother; 
and that at the very Age when they can take in more ſubſtantial 
Food, and live withour the Breaſt, and begin to need Teetli for 
the ſake of Speech; that then, | e Teeth thauld begin 
70 appear, and gradually grow, as they more and more ſtand ig 
W 


veral Muſcles and Tendons (38), all miniftring to 
this ſo neceſſary an Act of Life, as Maſtication is, 
they are ſuch Contrivances, ſuch Works, as plainly 
fet forth the infinite Workman's Care and Skill. 
Next to the Mouth, the Gullet preſenteth it ſelf, 
in every Creature well ſized to the Food it hath 
occaſion to ſwallow ; in ſome but narrow, in others 
as large and extenſive (3g); in all exceedingly re- 
markable for the curious Mechaniſm of its Muſcles, 
and the artificial Decuſſation and Poſition of their 
Fibres (40). 3 1 4 R 5 


1 r 
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(38) It would be endleſs to particularize here, and therefore 
I ſhall refer to the Anatomiſts; among the reſt, parcicularly to 
Galen, for the ſake of his Deſcant upon this Subject. For having 
deſcribed the great accuracy of the Contrivance and Make ol 
theſe Parts, he faith, Hand ſcio an hominum fit ſobriorum ad Fur. 
tunam opificem id revocare : alioqui quid tandem erit, quod cum 
Providentia atque arte efficitur ? Omnino enim hoc ei contrarium eſſe 
* quod caſu ac fortuito fit. Galen de Uſ. Part. I. 11. c. 7; 
- ubi plura. | „ ES BED 
- (39) The Bore of the Gullet is not in all Creatures alibe anſwe- 
rable to the Body or Stomach, As in the Fox, -which both feeds a 
Bones, and ſwallows whole, or with little chewing; and next in 4 
Dog, and other offfvorous. Quad ruped s, tis very large, viz. to pre- 
went 2 Contuſion therein. Next in a Horſe, which though he feeds 
on Graſs, yet ſwallows much at once, and ſo requires a more open 
Paſſage.. But in a Sheep, Rabbit, or Ox, which. bite ſhort, and 
ſwallow leſs at once, *tis ſmaller. : But in a ra till leſſer, beth 
becauſe he eats fine, and to keep him from diſgorging bis Meat uj: 
on his deſcending Leaps. And ſo in Rats and Mice, which often 
run along Malls with their Heads downwards. Dr. Grew's Comp. 
Anat. of Stom. and Guts, Chap. 24. 
(40) Of this fee Dr. Willis s Pharm. Rat. Part 1. Sect. 1. c. 2. 
Steno alſo, and Peyer Herz. L. 2 
The Deſeription theſe give of the muſcular Part of the Gulet, 
the late ingenious and learned Dr. Drake. ſaith is very exact in 
Ruminants, but not in Men. In Men, this Coat che ſecond of 
the Guller] conſiſts of two fleſhy Lamelle, like two diſtin Mul. 
cles. The outward being compoſed of . ſtraight longitudinal Fi- 
bres. — The inner Order of Fibres is annular, without any obſer- 
vable Angles, =— The uſe of this Coat, and theſe Orders of Fibres 
| Fel ZW Pd 5 1 
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And now we are artived to the grand Recepra* 


cle of the Food, the Stomach ; for the moſt part as 


various, as the Food to be conveyed therein. And 
here I might deſcribe the admirable Mechaniſm of 
its Tunicks, Muſcles, Glands, Nerves, Arteries, and 
Veins (41), all ma21feſting- the ſyper-eminent Con- 
trivance and Art of the infinite Workman (42); 


they being all nicely adjuſted to their reſpective 


Place, Occaſion and Service. I might alſo inſiſt 
upon that moſt neceſſary Office of Digeſtion ; and 
here conſider: that wonderful Faculty of the Sto- 
machs of all Creatures; to diflolve (43) all the ſe- 
veral ſorts of Food appropriated to their Species; 
even ſometimes things of that conſiſtency as ſeem 
inſoluble (44), eſpecially by ſuch ſeemingly ſim- 
ple and weak Menſtruums, as we find in their Sto- 
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is to promote Deglutition ; of which the Lyngitudinal, — ſhorten 
the Oeſophagus, and ſo make its Capacity larger, to admit of the 
Matter to be ſwallowed. The Annular, on the contrary, contract 
the Capacity, and cloſing behind the deſcending Aliment, preſs it 
downwards, Drake's Anat. v. 1, I. I. c. 9. f 
(si) See Willis, ibid. Cowper's Anat. Tab, 35. and many o- 
ther Authors. Es | 

(42) Proptuarium autem hoc, alimentum univerſum excipiens, 
cen Divinum, non Humanum ſit opificium, Galen de Uſ. Part. 1. 
4. C. I. | % 5 | 
(43) How great a Comprehenſion of the Nature of things, did it 
require, to make a Menſtruum, that ſhould corrode all ſorts of 
Fleſh coming into the Stomach, and yet not, the Stomach it ſelf, 
which is alſo Fleſh ? Dr. Grew's Coſmol. Sacr. c. 4 | 
(44) The Food of the Caſtor being oftentimes, if nor always 
dry things, and hard of Digeſtion, ſuch as the Roots and Bark 
of Trees, tis a wonderful Proviſion made in that Creature's Sto- 
mach, by che digeſtive Juice lodged in the curious little Cells 
there. A Deſcriprion ot whoſe admirable Structure and Order 
may be found in Blaſius from Wepfer ; concerning which he 
laich, In quibus AMucus reconditys,. non ſecus ac Mel in Favs. 
Nimirum, quia Caſtoris alimentum exſuccum & coctu diſficillimum 
eſt, ſapientiſſimus U ſumme admirandus in ſuis oper ibus rerum Con- 


ditor. D. C. M. ipſi pulcherrima ith G affabre fatti fliruftura be- 
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mach: But I ſhall only give theſe things a bare 
mention; and take a more peculiar Notice ot the 
ſpecial Proviſion made in the particular Species of 
Animals, for the Digeſtion of that ſpecial Food ap- 
poſhted M.... el Bu 
And in the firſt place it is obſervable, that, in 
every Species of Animals, the Strength and Size of 
their Stomach (45) is comformable to their Food. 
Such whoſe Food is more delicate, tender, and nu- 
tritive, have commonly this Part thinner, weaker, 
and leſs bulky : whereas ſuch whoſe Aliment is leſs 
nutritive, or whoſe Bodies require larger Supplies 
to their Bulk, their Labours, and waſt of Strength 
and Spirits, in them it is large and ſtrongzg 
Another very remarkable thing in this Part is 
the number of Ventricles in divers Creatures. lu 

many but one; in ſome two or more (46). In ſuch 
„ i * - Ale 
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nizniſſimè proſpexit, ut nunquam deeſſet Fermentum, quod ad ſol- 
vend um & comminuendum alimentum durum & aſperum par foret. 
Vid. Blaſ. Anat. Animal. c. 10. Confer etiam Ad. Erud. Lips. 
Ann. 1684. p. 360. r 
+ Moſt of our Modern Anatomiſts and Phyſicians attribute Dige- 
ſtion to a diſſolving Menſtruum ; but Dr. Drake takes it to be 
rather from fermentative diſſolving Principles in the Aliment 
it ſelf, with the Concurrence of the Air and Heat of the Body; 
as in Dr. Papin's Digeſter. V. Dr. Anat. v. I. c. 1& 
(435) All carnjvorons *Quadrupeds hade the fal eſt Ventricles, 
Fleſh going fartheſt. Thoſe that. feed on Fruits and Roots have 
them of a middle Size. Tet the Mole, becauſe it feeds unclean, 
hath a very great one: Sheep and Oxen, which feed o Grafs, 
Habe the greateſt. | Tet the Horſe, (and for the ſame reaſon the 
Coney and Hare,) though Graminivorous, yet comparatively' have 
but litele ones. For that a Horſe 4s made for Lubeur, and both 
th and the Hare for quick and continued Motion : for which, the 
moſt exſy Reſpiration, and fo the freeſt Motion of the Diaphragme 
is very requiſite; which yet: could not be, ſhould the Stomach lie 


big and cumberſome upon it, as in Sheep and Oxen it doth. Grew, 


ib. Chap. 6. 


(46 The Dromedary hath four Stomachs, one whereof is pe- 


cuharly: endowed wich about twenty. Cayities, like Sacks in all 
l "= 8 bh probability 
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2s make a ſufficient Comminution of the Food in 
the Mouth, one ſuffices. But where Teeth are 
wanting, and the Food dry and hard, (as in gra- 
nivorous Birds, ) there the Defect is abundantly ſup- 
plied by one thin membranaceous Ventricle, to re- 
ceive and moiſten the Food, and another thick, 
ſtrong, muſcular one, to grind and tear (47) it. 
But in Birds, and other Creatures, whoſe Food is 
not Grain, but Fleſh, Fruits, Inſects, or partly one, 
partly the other, there their Stomachs are accor- 
dingly comformable to their Food (48), ſtronger or 
weaker, membranous or muſcular. e 
But as remarkable a thing as any in this part of 
Animals is the curious Contrivance and Fabrick 
of the ſeveral Ventricles of ruminating Creatures. 
The very Act it ſelf of Rummation is an excellent 
Proviſion for the compleat Maſtication of the Food, 
at the reſting, leiſure times of the Animal. But 
the Apparatus for this Service, of divers Ventricles 
for its various Uſes and Purpoſes, together with 
their curious Mechaniſm, deſerves great Admira- 
WG: fd $f ou nn io ors FEcts 3 | 
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probability for the hold ing of Water. Concerning which, ſee 
enn i 30 291547 ; 
(47) To affiſt in which Office they ſwallow ſmall angular 
Stones, wkich are to be met with in the Gizards of all granivo- 
rous Birds: but in the Gizard of the Fynx, or Wryneck, which 
was full only of Ants, I found nor one Stone. So in that of the 
Green Wood-pecher, (full ot Ants and Tree-maggors, )there were 
bur few Stones. "DS, eee PP TM Wy oa 
(48) In moſt carnivorous Bird's, the third Ventricle is Membra- 
mus; where the Meat i concocted, as in 4 Man : Or ſomewhat 
Tendinous, at in an Owl; ' as if it were made indifferently for 
Fleſh, orꝛother Meat, as he could meet with either. Or moſt thick 
and tend innas, called the Gixard; wherein the Meat, as in a Mill 
Is ground to pieces. Grew, ubi ſupra. Chap. R .. 
| (49) It would be much too long a: Task to infiſt upon it here 
35 it deſerves, and therefore concerning the whole Buſineſs bf 
| | = „ Kumination, 
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Having thus far purſued the Food to the place, 
where, by its Reduction into Chyle, it becomes 2 
proper liment for the Body; IT might next trace 
it through the ſeveral Meanders of the Guts, the 
Ladeals, and ſo into the Blood (50), and afterwards 
into the very Habit of the Body; I might alſo take 
e Feat 0 Th e ee notice 
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Ruminarion, I ſhall refer to 7. Cour, Peyeri Merycolog, ſeu de 
Ruminantibus & Ruminatione commentar ; where he largely treat- 
eth of the ſeveral Ruminating-Animals, of the Parts miniſtring 
to this Akt, and the great Uſe and Benefit thereof unto them. 
(o) There are too many Particulars to be inſiſted on obſer. 
yable in the Paſſages of the Chyle, from the Guts to the Left 
Subelævian Vein, where it enters into the Blood; and therefore j 
ſhall only for a Sample of this admirable Oeconomy take notice 
of ſome of the main and more general Matters. And, 

1. After the Food is become Chyle, and gotten into the Guts, 
ir is an excellent Proviſion made not only for irs Paſſage through 
the Gurs, but alſo for its Protruſion into the LaFeals, by the Je. 
riſtalticꝶ Motion and Valuule conniventes of the Guts. 2. It i 
an ad mirable Proviſion that the Mourhs ot the Lacteals, and it- 
deed the Lafteals primi generis themſelves are ſmall and fine, 
nor wider than the Capillary Arteries are, leſt by admitring Parti- 
cles of the Nouriſhment groſſer than the Capillaries, dangerous 

Obſtructions might be thereby produced. 3. After the receptioi 
of the Aliment into the Lacleals primi genefis, it is a noble Pro- 
viſion for the advancement of irs Motion, that in the Meſenterich 
Glands it meets with ſome of the Lymphe Dufts, and receive 
the Impregnarions of the Lymphe.. And paſſing on from thence, 
it is a no leſs Advantage. 4 That the Latteals and: Lymphe Dui 
meer in the Receptaculum Chyli, where the Aliment meeting with 
more of the Lympha is made of a due Conſiſtence and Temper: 
ment for its farther Advancement through the Thoracick Dit, 
and ſo into the Teft Subclavian Vein and Blood. Laſtly, This 
Thoracick Dult it ſelf is a part of great Conſideration. For, (is 
Mr. Cowper ſaith,) If we conſider in this Dutt its ſeveral Diviſs 
ons and Inoſculations, its numerous Valves looking from below ut 
wards, its 'advantageous Situation between the great Artery an 
Vertebræ of the Back, together with the Dufts diſcharging tbeit 
Tefluent' Lympha from the Lungs and other neighbouring Parts, vt 
ſhall find all conduce to demonſtrate the utmoſt Art of Nature ii 
In — the ſteep and perpendicular Aſcent of the Chyle. Anit 


(51) Tec 
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notice of the Separation made in the Irteflines, of 
what is nutritive, (which is received,) and what is 
feculent, (being ejected,) and the Impregnations 
there from the Pancreas and the Gall: and after t 
hath been ſtrained through thoſe curious Colanders, 
the Lacteal Veins, I might alſo obſerve its Empreg- 
nations from the Glayds and Lympbedu8s : and to 
name no more, I might farther view the exquiſite 
Structure of the Parts miniftring to all theſe deli- 
cate Offices of Nature; particularly the artificial 
Conformation of the Inteſtines might deſerve a ſpe- 
cial enquiry, their Tunicks, Glands, Fibres traver- 
ſing one another (51), and periftaltick Motion in 


3 


„all Creatures ; and their cochleous Paſſage (52) to 
- retard the Motion of the Chyle, and to make amends 
& tor the ſhortneſs of the Inteſtines, in ſuch Creatures 

who have but one Gut; together with many other 
Accommodations of Nature in particular Animals 
gl 


that might be mentioned. But it ſhall ſuffice to 
have given only a general Hint of thoſe curious and 
admirable 'Works of God. From whence it is abuin- 
ne, Wi dantly manifeſt how little weight there is in the 
" Wl former Atheiſtical. Objection. Which will receive à 
i WY farther Confutation from te 
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| (51) Theſe, although noble Contrivances and Works of God, 
— are too many to he inſiſted on, and therefore I ſhall refer to the 
W1 anaromiſts, particularly Dr. Willis Pharmaceut, Dr, Cole in Phil. 
— Tranſ. Nr. 125. and Mr. Cowper's elegant Cuts in his Anat. Tab. 
0 , 35- and Append, Fig. 39, eee Alf RI 
It (52) In the Thornhach, and ſome other Fiſhes it is a very cu- 
5 (6 tous Proviſion that is made to fupply the Paucity and Breviry of 
wür the Guts; by the Perforation of their ſingle Gut going not ſtraight 
i osg, bur round round like a pair of Winding- Stairs; fo thar 

15 their Gut, which ſeems to be but a few Inches long, hart 
x wr 1 Bore of many Inches. Bur of (theſe; and many other-nob 
99 


y Curioficies and Diſcoveries in Anatomy, the Reader will, 1 
e ne hope, have a betrer and larger Account from the curious and 


8 (53) guibus 


ingenious DA, Dowglas, 
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6. and laſt thing relating to Food, that I ſhall 
Tpeak of, namely, The. great Sagacity of all Anima!; M- 
in fading ont, and providing their, Food. In Man WW; 
, 


Book IV, 


in 
perhaps we may not find any thing very admita. 
— remarkable in this kind, by means of his 
Reaſon and Underſtanding, and his Supremacy over 
the inferiour Creatures; which anſwereth all his 
Occaſions relating to this Matter. But then even WW; 
here the Creator hath ſhewed his Skill, in not over. 
doing the Matter, in not providing Man with an 
unneceſſary Apparatus to effect over and over again 
what is feaſible by the reach of his Underſtanding, 
and the power of his Authority. 1 
But for the inferiour Creatures, who want Rea. 
ſon, the power of that natural Inſtin&, that 8283. 
city (53) which the Creator hath imprinted upon 
them, do amply compenſate that Defe&, And 
here we ſhall find a glorious Scene of the Divim Will ( 
. Wiſdom, Power, Providence, and Care, if we 
view the various Inſtincts of Beaſts, great and ſmall, BW 
of Birds, Inſects, and Reptiles (54). For among WW! 
every Species of them we may find notable Act d 


Sagacity, or Inſtinct, proportional to their Occafi- (ff. 
6 . N ONS 5 

pegs 3 „ 

g er. 
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(53) Quibus beſtiis erat is cibus, ut alius generis beſtiis veſce- 
rentur, aut vires natura dedit, aut celeritatem : data eſt quibiſ. " 
dam * machinatio guedam, atque ſelertia, &c, Cicer, de Nn. M 
| Deor. WY | 5 7. N 1 2 N | 

(340 Among Reptiles chat have a ſtrange Faculty to ſhift for 
Food. Cc. may be reckoned Eels, ahich,-akhough belong\0; , ., 
to the Waters, can creep on the Land from Pond to Pond, G. or 
Mr. Moſeley of Moſeley, ſaw them creep over the Meadows, like 
fo: many Snakes from Ditch to Ditch; which he thought was , ,, 
not only for bettering their Habitation, but alſo to catch Snailes alin 
in che Graſs. Plot e Hiſt. Stafford. c. 7. 8 © OS ty 

And as early as the Year 1125, the Froſt was ſo very Incenſe, 
that the Fels were forced to leave the Waters, and were frozel 
xo Death in the Meadows. Vid. Hakewil's * 2. Chap. J. 


S. 2. 
. (55 Enumerate 


ons for Food. Even among thoſe whoſe Food is 
near at hand, and eaſily come at, as Graſs and 
Herbs, and conſequently have no great need of 
Art to diſcover it; yet, that faculty of their ac- 
curate Smell and Taſte, ſo ready at every turn 
to diſtinguiſh between what is ſalutary, and 
what pernicious (55), doth juſtly deſerve Praiſe. 
But for ſuch Animals, whoſe Food is not ſo eaſily 
come at, a variety of wonderful Inftin& may be 
met with, ſufficient. to entertain the moſt curious 
Obſerver. With what entertaining Power and Ar- 
tfice do ſome Creatures hunt (56) and purſue their 
Game and Prey ! And others watch and wie 4 

| _ theirs 
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(55) Enumerare poſſum, ad paſtum capeſſendum conficiendumque, 
ve ſit in figuris animantium ( quam ſolers, ſubtiliſque deſerip- 
h partium, quamque admirabilis fabrica membrorum. Omnia e. 
rim que intas incluſa ſunt, ita nata, atque ita locata ſunt, ut ni- 
il eorum ſupervacaneum ſit, nihil ad vitam retinendam non neceſſa- 
um. Dedit autem eadem Natura belluis & ſenſum, ox appetitum, 
t altero conatum haberent ad naturales paſtus capeſſendos; altero 
cernerent peſtifera a ſalutaribus. Cicer. de Nat. Deor. L. 2. 
de Book IV, Chap. 4. = | 

(56) It would be endleſs to give Inſtances of my own and o- 
hers Obſervarions ot the prodigious Sagacity of divers Animals 
1 Hunting, particularly Hounds, Serring-Dogs, (Fc. one there- 
ore ſhall ſuffice of Mr. Boy/'s, viz. A Perſon of Quality. fo 
ile a tryal, whether a young Blood -· Honnd was well inſtructed,. —— 
uſed one of his Servants —— to walk to a Town four Miles off, 
ud then to a Market-Town three Miles from thence, —= The Dog, 
ithout ſeeing the Man he was to purſue, followed him by the Scent 
| the above-mentioned Places, notwithſtanding the Multitude of 
tet. People that went along in the ſame way, and of Travellers 
hat had occafion to croſs it. And when the Blood-Hound came 
the chief Market-Town, he paſſed through the Streets, without 
aking Notice of any of the People there, and left not till he had 
ine to the Houſe, where the Man he ſought, reſted himſelf, and 
und him in an Vyper-Room, to the wonder of thoſe that followed 

n. Boyl determ. Nat. of Effluv. Chap: 4. | 


(57) There 
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theirs (57)! With what prodigious Sagacity d 
others for it under Ground, out of Si 4 in 
mooriſh Places, in Mud and Dirt (58); and others 
dig and delve for it both above (59) and under the 
Surface of the drier Lands (60)! And how curians, 


and well-defigned a Proviſion is it of particular 
* | OL © | large 
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(57) There are any Stories told of the Craft of the For to 
compaſs his Prey; of which OI. Magnus hath many ſuch, 23 
feigving the barking of a Dog, to catch Prey near Houſes; feign. 
ing himſelf Dead, to catch ſuch Animals as come to feed upon 
him; laying his Tail on a Waſp-Neſt, and then rubbing ir hard 
againft a Tree, and then eating the Waſps ſo killed: ridding 
himſelt of Fleas, by gradually going into Water, with a Lock d 
Wool in his Mouth, and fo driving the Fleas up into it, and 
then leaving it in the Water : by catching Crab-Fiſh with his 
Tail, which he ſaich he himſelt was an Eye-witneſs of; Vidi h 
ego in Scopulis Norvegie Vulpem, interrupes immiſſa caudi in aqua, 
8 Cancros, ac demum de vorare. Vid. Ol. Mag. Hil 
19. e. 39, 40. bg | 
But Pliny's fabulous Story of the Hy2na out-does theſe Relat: 
ons of the Fox, Sermonem humanum inter paſtorum ſtabula aſſim 
Izre, nomenque alicujus addiſcere, quem evocatum foras lacertt, 
Item Vomitionem bominit imitari ad ſolliritandos Canes quos in 
dat. Plin. Nat. Hiſt. I. 8 c. 30. | p 
($8) This do Ducks, Woodcocks, and many other Fowls which 
feek rhetr Food in dirty, mooriſh Places For which Service 
they have very remarkable Nerves reaching to the end of their 
Bills. Of which ſee Book VII, Chap. 2. Note 5. 
(59) Swine, and other Animals that dig, have their Noſe 
made more tend inous, callous, and ſtrong tor this Service, thal 
ethers that do not dig. They are alſo edged with a proj: 
Border for penetrating and lifting up the Earth; and their No 
ſtrils are placed well, and their Smell is very accurate to diſco 
ver whatſoever they purſue by digging: | | 
© (60) The Mole, as irs Habitation * different from that 0 
Scher Animals, ſo hath its Organs in every reſpe&, curiouſly 
dapted to that way of Life; particularly its Noſe made ſha! 
and ſlender, but withal tendinous and ſtrong, Cc. But what! 
very remarkable, it harh ſuch Nerves reaching to thie end of f 
Noſe and Lips, as Ducks, &c. have, mentioned above in 
58. Which pair of Nerves I obſerved to be much larger that 
any other Nerves proceeding out ot the Brain. ; 
| (61) Predaciou 
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20 
large Nerves in ſuch Creatures, adapted to that eſpe- 


cial Service! e 
What an admirable Faculty is that of many A- 
nimals to diſcover their Prey at vaſt Diſtances ; 
ſome by their Smell ſome Miles off (6t); and 
ſome by their ſharp and piercing Sight, aloft in 
the Air, or at other great Diftances (62) ! An in- 
ſtance of the latter of which GOD himſelf giveth, 
(Fob 39. 27, 28, 29.) in the Inſtinct of the Eagle. 
oth the Eagle mount up at thy command ? and make 
ber Neft on bigh * She dwelleth and abideth on the 
Rock, mpon the crag of the Rock, and the flrong 
Place (63). From thence ſhe ſeeketh her Prey, and her 
Eyes bebold afar off. What a commodious Proviſi- 
| On 


8 — 


(61) Predacious Creatures, as Wolfs, Foxes, & c. will diſcover 
Prey at great Diſtances ; ſo will Dogs and Ravens diſcover Carri- 
on a great way off by their Smell. And if (as the Superſtitious 
imagine) the latter flying over and haunting Houſes. be a ſign of 
Death, it is no doubt from ſome cadaverous Smell thoſe Ravens 
diſcover in the Air by their accurate Smell, which is emitted 
from thoſe diſeaſed Bodies, which have in them the Principles 
of a ſpeedy Death. | | 

(52) Thus Hawkes and Kites on Land, and Gulls and other 
Birds that prey upon the Waters, can at a great Height in the 
Air ſee Aire, little Birds and Inſects on the Earth, and ſmall 
fiſnes, Shrimps, &c, in the Waters; which they will dart down 
upon and take. | | | 

(63) Mr. Ray gives a good Account of the Nidification of the 
Chryſaetos caud annulo albo cindtd. Hujus Nidus 4. 1668, in 
Hlroſis prope Derwentiam, &c. inventus eft e bacillis ſeu virgis lig- 
res grand ioribus compoſitus, quorum altera extremitas rupis cujuſ- 
dam eminent iæ, altera duabus Betulis innitebatur — Erat Nidus 
quad ratus, duas ul nas latus —— In eo pullus, unicus, adjacent ibus 
cadaveribus unius agni, unius leporis, & trium Grygallorum pulla- 
um.  Synop's Method. Avium. p. 6. And not only Lambs, 
Hares, and Grygalli, but Sir Robert Sibbald tells us they will. 
ſeize Kids and Fawns, yea, and Children too: Of which he hath 
this Story of an Eagle in one of the Orcades Iſlands, due Infan- 
tulum wnins anni pannis involutum arripuit (quem Mater teſſellas 
wilbiles pro' igne allatura momento temporis depoſuerat' in loco 

N- 
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on hath the Contriver of Nature made for Ani- 
mals that are neceſſitated to elimb for their Food; 
not only in the Structure of their Legs and Feet, 
and in the Strength of their Tendons and Muſcles 
acting in that particular Office (64), but allo in the 
peculiar Structure of the principal; Parts acting in 
the acqueſt of their Food (65) ! What a Proviſion 
alſo is that in nocturnal Birds and. Beaſts, in the 
peculiar Structure of their Eye (66), (and we may 
perhaps add the accuracy of their Smell too,) 
whereby they are enabled to diſcover their Food 
in the dark? But among all the Inſtances we have 
of natural Inſtinct, thoſe Inſtincts and eſpecial Pro- 
viſions made to ſupply the Neceſſities of helpleſs 
Animals, do in a particular manner wa ab 
| tne 
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Houton· Head d/o) eumque deportaſſe per 4 milliaria paſſuum ad 
Hoiam; qua te ex matris ejulatibus cognita, quatuor viri illuc in 
navicula profecti ſunt, & ſcientes ubi Nidus eſſet, Infantulum ille- 
ſum & intattum deprehenderunt. Prod. Nat. Hiſt, Scot. J. 3. p. 


2. p. 14. E + | | POT be 1 
(64) See in Book VII. Chap. 1. Note 11. the CharaQeriſticks ma) 
of the Wood-pecher-bind 4a. 8 one 
(65) The contrivance of the Legs, Feet, and Nails | if the fn 
Opoſlum] ſeems very advantageous to this Animal in climbing tricy 
Trees, (which it doth very nimbiy,) for preying upon Bird's. But ake 
that which is moſt ſingular in this Animal is the Structure of its Depy 
Tail to enable it to hang on Boughs. The Spines, or Hoohs —- cur) 
in the middle of the under Side of the Vertebræ of the Tail, are 4 ct, 
wonder ſul piece of Nature's Mechaniſm, The firſt three Vertebræ nem. 
had none of theſe Spines, but in all the reſt they were to be obſer- (4 in 
ved. —— They were placed juſt at the Articulation of each Fort, ſon t 
and in the middle from the Sides. For the performing this . 14 


Office [of hanging by the Tail] nothing, I think, could be more ad: Her 
vantageouſly contrived. For when, the Tail is twirled or wound ren 
about a Stick, this hook of the Spine eaſily ſuſtains the Weight, and Wl **me! 
| there is but little Labour of the Muſcles required, only enough for 
bowing or crooking the Tail. This and more to the ſame purpoſe, ¶ c 
fee in Dr. Tyſon's Anat. of the Opoſſ. in Phil. Tranſ. Nr, 239. ent. 


67 Quid 


(65) See before Chap. 2. Notes 24, 25, 26. 
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the great Creator Care. Of which 1 ſhall give two 
Inſtaa ee m „ MI bel worls Lig ein 
I. The Proviſion made for young Creatures, 
That Zngy4#,, that natural Affection, ſo connatural 
n. or moſt Creatures towards their Young (67); 
what i 

which, wich what Alacrity do they tranſact theit 
barental. Miniſtry? With what Gare: do they nurſe 


up their Young? dhink no Pains too great to bs 
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(67) Quid dicam quantus amor beſtiarum fit in educanuis cuſſos 


diendiſque iic; que procreaverint, uſque ad eum finem; dum pofſint 
ſe itſa defendere,? And having inſtanced in ſome Animals, where: 
this Care is hot neceſſary, and accordingly is not employed, he 
goes on, Fam Galline, aveſque relique 60 quietum requirunt à 
prriendum locum, & cubilia ſibi, nidoſque conſtruunt, toſque quam 
poſſunt mollifſime ſubſtergunt, ut quam feeillims ove ſeruentur. Em! 
quibus pullos cum excluſerint, ita tuentur, ut & pennis foveant, ne 
fl e W & | eſt calor, a ſole ſe opponant. Cicer. de Nat. 
eor. L. 2. | 3 
To this natural Care of Parent-Atiimils ro their Young, we 
may add returns made by the Young of fome towards the Old 
ones. Pliny faith of Rats, Genitores ſubs feſſos ſenettd, alun in- 
ſeni pietate. Nat: Hiſt L 8. c. 57. 80 Cranes, he ſaich, Gene- 


tricum ſenectam in icem educunt. I. 10. c. 23. This St Ambroſe = 


akes Notice of in his Hexameron, and Ol. Magnus alter him; 
Depofiti patris artus, per longæ vum ſenectutis plumis nutatos; cif 
cumſtans. ſoboles pennis propriis fouet, - collatitio tjbo -paſ- © 
at, quando etiam ipſa nature - reparatdiſpendia, ut hinc ihde-ſe« * 
nem ſublevantes, fulcro alatum ſuarum - ad wlahdum exerceant; 
Cin priſtinos uſus. deſueta membru fedacant. For which Rea- * 
lon this Bird is denominated ' Pia. Vid, Ol. Mag. Hiſt. li 19. 
0. 14, NP as e 7 1189, 1224 BR 
Hereto may be added a'ſo che tonjugal Brogy/h of che little 


geen Aithiopian Parrot, which. Mr. Ray deſeribes from Cluſiur. 


Femelle ſeneſcentes ¶ quod valdè notabile) wiz edere volebant, 'niſt © 
cibum- jam 4 mate carptum, & aliquandiu in prolobo retentum,” & 
lau coclem roſtro ſuq exciperent, & Columbarum pulli 4 matre ali 
ent. Synop. Method. Av. K 32 | *15). T0603" : 
"3 P ctʒ The 
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admirable, noble Principle. is it, 4mplants . 
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taken for them, no Pangers (68) too pfeat to be 
ventured upon for their Guard and Sceurmys How 
carefully will they lead them about in Places of 
Safety ?: carry them into plates of Retreat und Se. 
curity, yea; ſome of them admit themä Ante their 
own Bowels (69)? How will they car̃eſd then with 
their affectionate! Notes ? 'Jull and quiet chem with 
their tender parental Voice? put Food into theit 
Mouths? ſuckle them? cheriſn and Keep them 
warm ? teach them to pick, and eaty and gather 
Food for themſelves? And in a word, perforrn the 
whole Part of thoſe deputed by the ſovereign Lord 
and Preſerver of the World, to help ſuch young and 
thiftleſs Creatures, till they are come to that Matu- 
rity. as to he able to ſhift for themſelveg? © 
Aud as for other Animals, (particularly Inſedcts, 
whoſe Sire is partly the Sun, and) whoſe numerous 
Off ſpritig would be too great for their Parent - Ani. 
mal's Care and Proviſion, theſe are fo generated 29 
to need none of their Care; by reaſon rhe way 
$9 AT eee e en ee eee eee eee 
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- (68) The moſt timid Animals, that at other times abſcond, 
or haſtily fly from che Face of Man, Dogs, &c; will, for the 
fake of their Young, expoſe themſelves. Thus among Fowls, 
Hens will aſſault, inſtead of fly from ſuch as meddle with their 
Brood. So Vartridges, before their Young can fly, will drop 
. down, firſt at leſſer, and then at greater Diſtance: to 
dodge and draw off Dogs from purſuing their Toung. 

(69) The Opoſſum hath a curious Bag on purpoſe for the ſe- 
curing and carrying about her Young. There are belonging to 
this Bag two Bones, (not to be met with in any other Sceleton,) 
and four pair of Muſcles; and ſome ſay the Tears lie cherein 
alſo, Dr. Tyſan' f Anat. of the Opaſſ. in Phil. Tranfatt. Nr. 239. 
where he alſo, from Oppian, mentions the Dag-Fifh char upon — 
Storm, or Danger receives the. young Ones into her Belly, whit 
come out again when the. fright is over; , So alſo the Sgaatina 


and Cl auceus, the ſame Author ſalch have the ſame Care for theit 


Young, but receive them into different Receptacles. 
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immediately to their their perfect, adult 
State, and are able to Pa or th themſelves. "But 


yet, thus far their parental. Inſtinct (equivalent to 
the the m rational Care and ere tj doth extend, 
that they do not wildly drop their Eggs,and —— 


any, where, at all Adventures, but ſo. cauti 
poſite it in ſuch h, comaodions Places, ſome in * 
Waters, ſome on Fleſh, ſome on wy $. Proper.and 
agreeable. to their Species (Jo), . ame ſhut up 
1 Food in their Nag, partly. tor. Jncubate 

gti Food UAE that ; 882 

on L\ympha State, may uthcien 

2977 Fond co briog them up, till they ring tt 


t 
5 — parental Inſting and Care, 3 
. Next we may obſerve no leſs, in the * 
themſelyes, - eſpecially in thoſe of the irrational 
Aer Foraſmuch as » the Parent · Animal. is not 
e to bear them about, to cloth them, ang. Li 
dane them, as Man doth z how admirab! IG 
Creator cantrived their State, that tho 
—— Creatures can ſoon walk about, and will | 
the little helps of their Dam, ſhitt for, and help 
themſelves? How naturally do they hunt for their 
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63 See hee 13 VI tl, Chap: 6. 

1 See Chefs. 13. Note 2. 

(72) There is maniteſtl 4 ſuperintendin2 1 1 b. 
Cafe, that ſome Animals are able to ſuck as ſoon as ever they, - 
0 born, aud that they ll naturally hunt for the Tra: before 

they are the Secund ines, and paſtel ed from. 
the Ne as . ſeen, But for Chickens, and er 
young Birds, = not being able immediately to pl Hy wt 
are ſtronger, have a notabſ eProviſion made for ſuch à time, by 
gart of the yolk of che Egg * ineloſed in their Belly à lit- 


tle 


210 Preſervation of Animals Bock IV. 
But for the young of- Man, their Parent'b Rea. 
fon, joined with, Natural Affection, being ſufficient 
to Help, to Nurſe, to Feed, and to Cloth chem; 
therefors they are Bern helpleſs, and are more abſo · 
lutely, than other Creatures, caſt upon their Pa- 
rent's Care (72). A manifeſt Act and Deſiguation 
of the Divine Providencg e.. 
2. The other Inſtance I promiſed, is the Provifi. 
on made for the Prefervation of ſuch Animals as 
are ſometimes deſtitute of Food, or in danger of 
being ſo. The Winter is a very inconvenient, im. 
proper Seaſon, to afford either Food or Exerciſe 
to Inſects, and many other Animals. When the 
flowry Fields are diveſted of their Gayety ; when 
the fertile Trees and Plants are ſtript of their 
Fruits, and the Air inſtead of being warmed with 
the cheriſhing Beams of the Sun, is chilled with 
rigid Froſt; what would become of ſuch Animals 
as. are impatient of Cold? What Food could be 
found by ſuch as are ſubſifted by the Summer: 
Fruits? Bat to obviate all this Evil, to ſtave off the 
Deſtruction and Extirpation of divers Species of 
Animals, the infinitely wiſe Preſerver of the World 
hath as wiſely ordered the matter; that, in the 
firſt place, ſuch as are impatient of Cold, ſhould 
have ſuch a ſpecial Structure of their Body, partt- 
cularly of their Heart, and Circulation * rl 
i ood, 
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tle before their Excluſion or Hatching, which - ſerves for theit 
Nouriſhment till they are grown ſtrong enough to pick up Meat, 
Vid. Boob VII. Chap. 4. Note 1. Je 2008 . 

(73) Qui ¶ Intantes] de ope naſtrã ac de divind miſericordia plus 
merentur, qui in primo ſtatim nativitatis ſua ortu plorantes 4 
. nil alind faciunt quam deprecantur. Cyprian," Ep. ad 
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Blood (740, as during that Seaſon, nat td ſuffer 
any waſte of their Body, and conſequently not to 
need any Reeruits; but that they ſhonld be able to 
live in a kind of ſleepy, middle State, in their 
places ol ſafe Retreat, until the warm Sun revives 
both Them, and their Food together. 

The next Proviſion is for ſuch as can hear the 
Cold, but would want Food then; and that is in 


f ſome by a lang Patience of Hunger (75), in others 
p by theirenotable Inſtinct in laying up Food before- 
+ WH hand againſt the approaching Winter (76). Of 
+ Wl this many entertaining Examples may be given; 
n | particu- 
I 1 
1 e ee 
: (74) 1 might name here ſome of the Species of Birds, the 
ba whole Tribe almoſt of Inſects, and ſome among other Tribes 


that are able to ſubſiſt for many. Months without Food, and ſome 
withour Reſpiration too, or very little: but ir may ſuffice to in- 
ſtance only in the Land · Tortoiſe, of the Structure of whoſe Heart 
of nnd Lungs, fee Book VI. Chap. 3. Note 2. m 
(75) inediam dliutiſimè tolerat Lupus, ut & alia omnia carnivo- 
Id ra, licet voraciſima; magna utique nature providentia, quoniam 
he = non ſemper in prompt eſt. Ray Synop. Quadr. p. 174. 
1d To the long Abſtinence mentioned of Brute-Auimals, I hope 
ti. be Reader, will encuſe me if 1 add one or two Inſtances of ex- 
: traordinary Abſtinence among Men, One Martha Taylor, born 
en in Derbyſhire, by a blow on che Back, fell into ſuch a Proftrarion 
dd, of Apperite, that ſhe took little Suſtenance, but ſome drops with 
Q a Feather, from Chriſtmas 1667. for thirteen Months, and flepr 
bur little too all the time. Dr. Sampſon's Account thereof in 
Ephem. German. T. 3. Obſ. 13. | 
To this we may add the Caſe of S. Chilton of Finsbury, near 
Bath, whoa che Years 1694, 1696, and 97. flept divers Weeks 
together. And although he would ſometimes in a very odd 
manner take Suſtenance, yer would lie a long time without any, 
or wich very little, and all without any conſiderable Decay. See 
Philo. Tran r 304. % herds r e et“ G ESI 
(76) They are admirable Iuſtincts which the Sieur de Beauplan 
relares, of his own Knowled ge, of the little Animals called Boba- 
ques in Ukraine, They male Burroughs like Rabbets, and in Octo- 
ber ſhut themſelves up, and do not come ont again till April. — 
they ſpend all the Winter under Ground, eating what they laid up 
a 53 F 
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272 Animals laying Book IV. 
particularly we may at the proper Seaſon, obſerve 
not only t little Treaſures 158 Holes well. ftocked 
with timely Proviſions, btit large Fields (77) here 
and there throughout befpread with confiderable 
Numbers of the Fruits of the neighbouring Trees, 
laid carefully up in the Earth, and covered ſafe by 
the provident little Animals inhabiting thereabonts, 
And not without Pleaſure have I ſeeri and admired 
the Sagacity of other Animals hunting out thoſe ſub- 
terraneous Fruits, and pilaging the nn of 
uy Utes * rs re 1 S-4 
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in See! — Thoſe that are lazy among them, they lay on their 
Backs, then lay à great handful: of dry . 1 255 their Bellieg 


&c. .then others drag thoſe Drones to the Mouths oft heir Burroughs, 
and ſo thoſe Creatures ſerve_inſlead of Barrows, IT have often 
ſten them pradtiſe this, and have had rhe Curioſity. to obſerve then 
whole Days together, —— Their Holes are parted lite Chambers; 
ſome fer ve for Store: houſes, others for Birying-places, 86. Their 
Government is nothing inferiour to that of Bees, ; They never 6 
abroad withous, poſting 4 Centinel, upon ſome high. Grand, to gi 
notice to the others whilſt they are feed ing. As ſoon as the Co 

tinel ſees any Body, it flands upon his ref ns and ies 
— — s Deſcription of Unit in Vol. J. of worry arr? bf 


"Ate inc of he Northern Gall | Sildefires oY in cha 
I Vote 
1 for che Scriprural laſtance of the Ant; ee heteafier Bu 
VIII. — 3. Note 4. - 11 

(77)t have in Autumn, not wirhout Pleaſure obſervedz not oaly 
the, great d and Diligence of Swine! in hantipg 0 the 
8 of . the Field-Mice ;, but the wonderful precaution a 0 of 
t * AI Animals in hiding their 71 —— inſt 

In the time of Acorns'falli "are the ac the 

Age, 5, iſopre that the Mice ha * over hbour- 
ing Fields, treaſured up ſingle Acorns in littie Holes they had 

racched, and in which « they had carefully covered up che 
[4 Ks we, 4950 11 ip TT hn ham Had dy their 
mens Hp tn To oil be 8 
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And now 1 bare tranſient View of this 
Branch e the great Creator's Providence and Go- 
vernment, relating to the Food of his Creatures, 
we can conclude no leſa, than that fince this grand 
Affair hath ſo manifeſt Strokes af admirable and 
wiſe Management, that ſince this is demonſtrated 
through aner. and Places, that therefore it is 
God's. Har y-work. For how is it poſſible that 
ſo vaſt a World of Animals ſhould be ſupported, 
ſuch a great Variety equally and well ſupplied 
with proper Food in every place fit for Habitation, 
without an eſpecial Super- intendency and Manage- 
ment, equal to, at leaſt, that of the moſt prudent 
Steward and Houſholderꝰ How ſhould the Crea 
tures be able to find out their Food when laid up 
n in ſecret Places? and how ſhould they be able to 
g gather even a great deal of the common Food, and 
be, at laſt to macerate and digeſt it, without peculiar 
"" WH Organs adapted to the Service? And what leſs than 


7 an infinitely wiſe. God could form ſuch a Set of 


curious Organs, as we find every Species endowed. 
o WI vith for this very Uſe ? Organs fo artificially 
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ae made, ſo exquiſitely fitted up, that the more ſtrict- 
% ly we ſurvey them, the . more accurately we view 


bf em, (even the meaneſt of them with our beſt 
8 Glaſſes,). the leſs fault we find in them, andthe 
ap, more we admire them: whereas the beſt poliſh'd, 
and. moſt, exquiſite Works made by Humane Art, 
wvppear through our Glaſſes, as rude and bungling, 
ol Wl deformed: and monſtrous; and yet we admire 
the BW them, and call them Works of Art and Reaſon. 


* 


n And bafliy, what leſs than Rational and Wiſe could 


he BY endow-irrational ; Animals with various Inſtincts, 
dur. equivalent in their ſpecial way to Reaſon it ſelf ? 


al WF Informuch-that ſome! from-thence have/abſolutely | 
nclügec 18 had ſome glimmer- 
ings of Reafon. But it is manifeſtly Inſtinct, nat 


* 


beit gonc lüge that thoſe Creatures 
55 Reaſon they Act by, becauſe we find no varying, 
VVV but 
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_ but: *that every Species doth naturally purſue at all 
times the fame wa 8 without any . Tutorage or 
Leurning: bew Bo on, without Inſtruction, 
would often vary, and do that by many Methods, 

whieh Iuſtinct doth by one alone. *. of this pro. 
155. more W 
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3 0 the Cloebing . Animas . 
Javing, in the foregoing 3 . 
largely taken a View of the infinite Creator; 
Wiſdom: and Goodneſs towards his Creatures in or: 
dering their Food, I ſhall be more brief in ng 
Chapter in my View of their C lothing (1) ; 
ther | neceſſary bs oa of Life, and in — 
we have plain Tokens of the Creator's Art, mani- 
feſted in theſe: two particulars ; the Suitableneſs of 
AiimaPs Clothing to their Place and Coe: ; and the 
Garniture and Beauty thereof. 
. The Clothing of Animals is ſuited to their 
place of Abode, and Occaſions there; a manifeſt 
Act of Deſign and Skill. - For if there was a poſſi- 
bility. that Animals could have been accoutered 
any other way, than by God that made them, it 
muſt needs have come to paſs, that their Clothing 
would have deen at all Aventis, or 7 c 
e FRE WIT © ene 
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059 Concerning the Clothing ol Mamas Ariſe: obſerves 
That ſuch Animals have Hair, 4 go on Feet, and are wwiparod ; 
and that ſuch are covered with a Shell, as go on Feet, and, are ori. 
kde Hiſt. Anim. J. of . 10. ; 
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ihe ſame mode and way, or, ſome of it at leaſt, 


inconvenjent and unſuitable. But an the contrary 
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g (CAA [Hominis] causd videtur cunts alia genuiſſe Natura, 
e magna & ſada mertede contra tanta ſua munera : ut non ſit ſatis 
le eftimare, Parent melior homini, an triſtior Noverca fuerit, Ante 
omnia unum Animantium cunclorum alients velat opibus : ceteris 
varie_tegumenta tribuit, teſtas,-cortices, coria, ſpina, villos, ſetas, 
tilos, plumam, tennas, ſquamas, vellera. Truncos etiam arboreſque 
entice, interdum gemino, 4 frigoribus & calore tutata eſt. Homi- 
55 rem tant n nudum, && in nuda humo, natali die abjicit ad ungitus 
＋ ſlatj m ty loratum, nullumque tot animal ium aliud ad lachrymat, 
& has protinus vite principio. Plin. Nat, Hiſt. L. 7. Poem 
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Ven various Clot to other Animals, Shells Hits, 
9 of hug, ie, Le Down "Si il, ,$ cales, 
Pleeces ; and. Trees ſhe 5 fenced with , a Bark, or two 
again / the 3 injuries of Cold and Heat. On! ly poor naked 
Man, he ſays, is in the day of bis Birth "th; into the 
wide World, to immediate A and ſqualling ; and none 
of all Creatnres befides, 57200 ears I the very be. 
gimuing of their Life. 

But here we hive a manifeft Demonſtration of 
the Care and Wiſdom of God towards, his. Crez- 
tures; that ſüch ſhould come into the World with 
their Bodies ray pg ed and accominodated, 
who had nit eaſon nor Forecaſt to contrive, 
Hor Parts adapted to the Artifices and Workman. 
Hip of Clothing ; but for Man, he being endpwed 
with the kandending Þ Faculty ot Reafe ſon, and there- 
by made able to help .himfelf, by having Thought 
to contrive, and withal Hands 4 effect, pod ſufh- 
cient Materials ile a him from the Skins 
and Fleeces of Animal , and from n * 
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ies ſaith might be more 1 noted in an6r perky 


&7 quis es iniqui aſtimatur fortis ne, caxita quanta: nobis tri M 
rn Parent 10 er, quanto valentiora ame ia ſub jugum mi eri. ſt 
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ming, quanto velbciora aſſequamur; quam nibil ft mortale non ſub Si 

iu noftro poſi tum. Tot virtutes accepimus, yo! artes, animum de- ſe 
nique cui nibil non eodem quo intendit Moments pervinm eft, Syderi- N 
bus velociorem, &c. Senec. de Benef. E. 2. 8. 29. e 10 


( ) Arantyr of pluriexi quomodo, tut?,. & ſans vivant. homines in Bo 
| Beben frigorib us 140 ee e lis N levem queſtionem TP 
ultra 30 Abos audi er in Italia, prefertim Athiopibus, & W3 
Tadis, quibus qne19/us videtur veſtitus ſub Zoni torridge omen 1 
Eriba, «repo etur, - — Gaullet Indus mulfiplict plumarum Lenere, Br 

on forſan pro tegumento,” quent "neceſſitate ; rurſus 15. ww 
ve. Ita ſub. polo. Arfica adverſus aſperriia 
| in portuna remed ia aciliter . Natuta 21 wp 15 icli 
in mazing copia, & leuiſſino pretio, (& demum Pelles diverſorum 
ee tam ae 1 domefticorum. : Thin he gives 2 
8 | 6: 1M} 1 Caralogus 


1 K. Of 4 hint Clothing. 217 
2 Fer Man, T f/, ban 5 Provĩſibn 
made for him, ce the Creator hith 'wifely 
made him naked, an and left him to Mat tor omen 
being ſo Well able th help Hithſelt. * 
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cariogue of 3 an faith, Quarum omnium m expert} liter 
its ingenſosè novorunt mixturas componere, ut pulcherrimum, deca- 
rem aſtendat varietas, & calid hn fomentum ad Janne mollige. 
Ol. Mag. Hiſt. I. 6. c. 20. „ 
To this guard againſt the Cold, namely, of Fire and Cloth- 
ing, L hope the Reader will excuſe me, it I rake this 
of adding ſome other Defenſatiyes Nature, (vr rather the great 
Author N hath afforded. theſe Northern Regions ; Such 
are their untains, abound ing, as Ol. 'Magnas faich, 
chrough all > alles alſo their numerous Woods, which beſides 
their Fire, do with the Mountains ſerve as excellent Screens 
igainſt the cold piercing Air and Winds. Their vaſt Quantities 
of Minerals and Metals alſo afford Hear, and warm Vapours, 
Ainere Septentrionalium regionum ſatis multæ, magne, diverſe, 25 
opulents ier. ſaich the ſame curious and (tor his time) learned 
Arch · bi il, 6. c. 1. and in other places. And for the 
warmth — afford, the | Vulcan's of thoſe Parts are in evidence; 
as are alſo heir $3 Lhupder apd Lightening, which are ob- 
ſerved to be the moſt ſevere; Ia miſchiereus jn their Meraline 
Noaeangy in w arge Herds of Cattle are ſometimes de- 
ſttoyed ; the I ſo. ent and ſhattered, that new Veins of 
Silver are thereby diſcovered ; and à troubleſome kind of Quin- 
ſey is produced in their Throars, by the ſtench and poiſonous 
Nature of the ſulphureous Vapours; which chey diſſolve by drink- 
ing 88 Beer and Butter together, as Olaus tells us in ſame 
Book, Chaps 11. 
0 all which Prone, 1 ſhall in che laſt place add the 
warm Vapours of their Lakes; ſome of which arc prodigion 
Inge, of. Nl Miles, in Length, and not much leſs. in 
breadgh. "hs of. their Rivers, eſpecially the Vapours ariſing 
trom che Sea. Of which guard againſt, ſeyere Cold, we have 
lately had a convincing Proof in the great Froſt in.1708. where, 
in — — England, Cer mam, France, Denmark, yea the more 
Southerly Re Regions of of Italy, Spiteo lend, and. ng er Parrs ſuffered 
ſeverely, Ire and and Scotland felt very little of it hardly. more 
than in other Winters; of the Parriculars of which having given 
an Account in * Pull T * Nr. * I ſhall chicher * 
tit, Ex 0 - 


And à notable A& this is of the Wiſdom ot God, 
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not only as the more ſetting, forth his Care and 
Wige da en that, moſh needed his. Help, the 
| helpleſs irrational Animals, and in his not over- 
doing his Work; but alſo as it is moſt agreeable to 
the Nature and State of Man (4), both on natural 
and political Accounts. That Man ſhould cloth 
himſelf is moſt agreeable to his Nature, particularly 
(among other things) as being moſt ſalutary, and 
moſt ſuitable to his Affairs. For by this means 
Man can adapt his Clothing to all Seaſons, to al 


» 
* 


Climates, to this, or to any Buſineſs. He can here- 
by keep himſelf ſweet and clean, fence off many 
Injuries; but above all. by this Method of :Cloth- 
ing, with the natural Texture of his Skin adapted 
to it, it is that that grand means of Health, g's : 

Cel. Hy dat id 3 a Toad. #16; I, { 
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the Reader. But it ſeems this is what doth ordinarily” befall 
thofe Northern Parts, particularly the Iſtands of Orkney, of which 
che learned Dr. Wallace gives this Accounr + Here the Winters 
are generally more ſubject to Rain than Snow; nor doth the Froft 
and Snom continue ſo long here as in other Parts of Scotland,” but 
the Wind. in the mean time will often blow very boiſievouſly,” and 
it Rains . ſometimes, not by Drops, but by Spouts of Water, m if 
whole Clouds fell down at once. In the Tear 1680, in the Month 
ef June, after great Thunder, there fell Flakes bf Ice neuy n Fot 
thick. Wall. Account of Orb. Chap. 1. Face which laſt 
Paſſage I obſerve, that although, in thoſe Parts, the Atmoſphere 
near the Earth be warm, it is exceſſively cold above, ſo” as to 
freeze ſome of thoſe Spouts of Water in their deſcent, into ſuch 
rear, and almoſt incredible Maſſes of Hail. And whence can 
Gs Warmth proceed, but from the Earth or Sea emitting Heat 
ſufficient tb ſtave off the Cold above? Conſult Beo I. Chap. 5. 
(AI Sicut enim ſi innata ſibi i. e. Homini ] atique* haberet ar- 
ma, illa ei ſola ſemper adeſſent, ita (5 ji artem aliquam Natura 
ſortitus eſſet, reliquas ſane non haberet. Nuia vero ei mellur erat 
> omnibus armis,  omnibuſque artibus uti, neutrum eorum à naturg 
ipfe. propterea datum eſt. Galen de Uſ. Part. I. 1. . 4. 
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| (5) Concern- 


ly, Iiſenfible Perſpiration (5) is pertormed, at 
Na promoted, without which an humane Body 
would be ſoon over · run with Diſeaſmg. 
In the next place there are good political Rea- 
ſons for Man's: clothing himſelf, inaſmuch as his 
Induſtry is hereby employed in the Exerciſes of his 
Art and Ingenuity; his Diligence and Care are 
exerted in keeping himſelf ſweet, cleanly, and 
neat; many Callings and Ways of Life ariſe from 
thence 3 and (to name no more) the Ranks and De- 
grees of Men are hereby in ſome meaſure rendered 
cw Hong. others, in the ſeveral Nations of "the 
Earth. ? ea A - . | 25 a 
Thos it is manifeſtly: beſt for Man that he ſhould 


I "OE 
* 


clothe himſef, | | IP gon 

But for the poor ſhiftleſs Irrationals, it is a pro- 
digious Act of the great Creator's Indulgence, that 
they are all ready - furniſhed with ſuch Clothing, 
as 18 proper to their Place and Buſineſs (6). Some 
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1s) Concerning Taſenſible Perſpiration, SanForius obſerves; that 
it much exceeds. all the Senſible put together. De Stat. Meds 
Apb. 4. That as much is eyacuared by Inſenſ. Perſpiration in one 
Day, as is by Stool in fourteen Days. Particularly that, in a 
Night's time, about ſixteen Ounces is commonly ſent out by V. 
rine, four Ounces by Stool; bur above forty Ounces by Inſenſible - 
Perſpiration. Aphor. 59, 60. That if a Man eats and drinks 8&4 
in a Day, 51. of it is ſpent in Inſenſible Perſpiration. Se. 1. Aph. 
6. And as to the times, he ſaith, Ab aſſumpto cibo 5 boris' 11. 
circiter perſpirdbilis exhalare ſolet ;, a gu ad 12am 3 l. circi 
ter; 4 124 ad 164m vix: ſelibram. Aph. 386. 
And as to the wonderful Benefirs of Inſenſible Perſpiraties 
they are abundantly demonſtrated by the ſame learned Perſon; 
wi ſupra; as alſo by Borelli in his ſecond Part. de Mot. An- 
mal. Prop. 188. who ſaith, Neceſſaria eſt inſeuſibilir Tranſpiratio, 
ut vita Animal is conſervetur. vin) 210) e 
(6) Animantium vero quanta varietas eft ? quanta ad eam rem 
vn, ut in ſuo-queque genere permaneant ? quarum aliæ coriis tether 
fur, alle villis veſtite, alie- ſpiuis hirjute + ptumd _ — 
a — _— 5 : r Ft 5 quam 
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vered with (7, ſome with Feathers (8 
cov Hair (7), ſome with Feathers (8), 
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0 ” 39 1 161 1 7 4 Cy 'S- - : 9 14 : \ Vs it [ 19 61 5 ; ; N my ome 
"oY 


n | SPIT! bo? rann 2 . 
auamm? videmus obd uctac, alias effe cormtbus armidtas, alia ha. 
Je effugia pennarum. Cicer. de Nat. Deer L. 2. e & 
/) From Ma/pigh!'s curious. Qbſervations of the Air, I: ſhall 
note chree things. 1. Their Structure is fiſtylous, or tubular; 

hich hath long been a Doubt are the curious. Fiſtuloſun 
[cf 1 77 Irum | 


? 
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eſſe Pilum] demonſtrat Iuſtratio 4 cauda & collo Eque- 

m, &. precipus ſetarum Apri, que patentiorem ex fiſtuli; 
compoſitionem exhibent. Eft autem diftus Apri pilus cylindricum 
corpus quaſi diaphanum=—=—=fiſtularum aggerie. co tum, & fe- 
ciem columng. ftriate pre ſe fert. Componentes fiſtule, in gyrum 
ſituate in apice patentiores redduntur ; nam hians pilus in geming 
dividitur partes, & componentes minime fiſtulæ == lite. 
riores reddit manifeſtantur, ita ut enumerari poſſunt'; ' has 
autem 20, C ultra numeravi. Expoſite fiſtulg . — 
eubuloſe ſunt, &. frequent ibus tunicis tranſverſaliter atis, we 
luti valullis pollent. Et quonjam Spine, in Erinace 1 recipui, 
&c. nil aliud ſunt, quam duri, & vigidi pili, ideo, &. Ad 
then fel — the 2 5 wu thoſe Tubs 
manifeſtly appear, togerher wit} Valves, Cells, 
not inelegant, which 2 hath kmed in Tal is, at 2 60 of 
his Works. 

That which this ſagacious, and not enough to be commended 
Obſerver took notice of in the Structure of Hair, and irs parity 
to the Spines, I have my ſelf obſerved in ſome meaſure to be 
true in the Hair of Cats, Rats, Mice, and divers other Animals; 
which look very prettily when viewed with a good Microſcope. 
The Hair of a Mouſe, (the moſt tranſparent of any I have view: 
ed,) ſeems to be one ſingle cranſparent Tube, with a Pitch made 
up of a fibrous Subſtance running in dark Lines, in forme Hair: 
tranſverſly, in others ſpirally, as in Fig. 14, 15, 16, 17. Thele 
darker medullary Parts, or Lines I have obſerved, are no othet 
than ſmall Fibres convolved round round, and lying gloſer tage- 
ther than in other parts of the Hair. They zun from che bottom 
to the top of the Hair, and I imagiue ſerve to the gentle Eyacu- 
ation of ſome Humour out of the Body; perhaps the Hair ſerves 
as well for the Inſenſible Perſpiratian of bairy Animals, as to 
fence againſt Cold. and Wet. Iq Fige: 24, 16, 35; repreſented 
the Hait of a Morſe, as it appeats through a ſmall Magnifer; 
and in Fig. 15, 17, as it appears: When viewed Wich a large 


—— | | "£50. 2380145 $403 (17 © 
Upon another Review, I imagige, chat akhough in Fg. 14, 15, 
the dark Parts of the Pith ſeem to be tranſverſe, char ghey as well 
as in the two other Figures, run round in a ferew-like Faſhion. | 
() See Book VIII. Chap, 1, Note 4, 5. (g) See 
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ſome with Seales, ſame with Hell (9), ſome only 
with Skin, and ſome l cm 172 Rout Armature; 
all nic to the Element in which 
the Creature weth, 200 45 Occaftons there (io). 
To Quad rupeds Ha is a commodioug Clothing, z 
which, together with the apt 10 1 5 ture of their Skin, 
fitteth them for all Weathers, to lie oy the Ground, 
and to do the 00 E. of Man: and the thick 1252 
warm Furrs and Fleeces of 2215 are nat only a 
good Defenſative againſt the Co d and Wet, but alſo 
a loft Bed to revals themſelves in, and to many of 
them a comfortable covering to nurſe and | cheriſh 
their tender Yo 

And as Haic to Quadrupeds, ſo Feathers are as 
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- WH commodious 2 dreſs to ſuch as n the Air, 

- WH Birds, a id Toing Inſects; not ol a, gopd guarc 
( apainſt Wet nd Cold, and a com Fane Gon Coverin 
to ſuch as hatch an brood the} r. al Pr 
of 


moſt commodious for their Flcht. To ach 

poſe they are nicely and neatly placed every w 

on the Body, to give them an eaſy Paſſa e 17 5 
the Air (11), and to aſſiſt in the wafting their 
MI tome! that an Medium. or which Ser- 


vice, 


7 8. 
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ir (9) Se Chap. 14. Note 3. 
ele _ to) It is a ſign ſome wiſe artiſt was the Contriver of the 
wg of Animals, not only as their Cloching, varies as their, 
ge. 55 ſiving doch but alſo, becauſe every pa r.of their Bodies 
om Wl is furniſhes Top proper ſuitable Clothing, Thus divers Ani 
cu: WH mals that have their Bodies covered for the moſt part wich ; 
ves ort, ſmooth Hair, have ſome parts left naked, where. Hair. 
to would be an Annoyance ; and ſome Parts beſer with 1 Hair, 
ted s the Mane and Tail; and ſome with ſtiff, ſtrong Briffles, as 
cr 3 bout che Noſe, and ſometimes within che Noſtris, to guard oft, 
ge of give warning of Annoyances+: - >. 
KD (11) The Feathers bein placed from rhe Head towards 
3 tne Tail, in cloſe and neat Order, and withal preened aud 
yell ireſſed! from the Oirbag, afford as Ny, a Paſſage through the 
; air, 
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vice, how curious is their Texture for Lightneſs, 
and withal for Strength? hollow and thin for 
Liightneſs, but withal context and firm, for Strength. 
And where *tis neceſſary they ſhould be filled, 
what a light and ftrong medullary Subſtance is it 
= they are filled with? By which curious Contri- 
vances, even the very heavieſt Parts made for 
Strength, are ſo far from being a load to the Body, 
that they rather aſſiſt in making it light and 
boyant, and capacitate it for Flight, Bat for the 
Vanes, the lighteſt part of the Feather, how euri- 
ouſly are they wrought with capillary Filaments, 
neatly interwoven nga (12), whereby they are 
riot only light, but alſo ſufficiently cloſe and ſtrong 
to keep the Body warm, and guard it againſt the 
Injuries of Weather, and withal to impower the 
Wings, like fo: many Sails, to make ftrong Im- 
pulſes upon the Air in their Flight (13). Thus cu- 
rious, thus artificial, thus commodious is the Cloth- 
ing of Beaſts and Birds: Concerning which, more 
in proper place. ' ET 
And no leſs might I ſhew that of Reptiles and 
Fiſhes (14) to be, if it was convenient to enlarge 
upon this Branch of the Creator's Works. ga” | 


* 
* 
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Air, as a Boat new cleaned and dreſſed finds in irs Paſſage 
through the Waters. Whereas, were the Feathers placed the 
contrary, or any other way, (as they would have been, had they 
been placed by Chance, or without Art,) they would then have 


gathered Air, and been a great Encumbrance ro the Paſſage of 


the Body through the Air. See 300% VII. Chap. 1. Note 2. 
(12) In Book VII, Chap. 1. Note 5. There is a particular Ac- 
count of rhe Mechanifm of their Vanes, from fome nice Micro- 
ſcopical Obſervations, and. therefore I ſhall take no farther No- 
. F 
13) Vid. Borel. de Mot. &nimal. Prop. 182, Vol. 1. 
(130 dee Book IX, | | 
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well adapted are the Aunuli of ſome Reptiles, and 
the Contort ĩons of the Skin of others, not only to 
fence the Body ſufficiently againſt ourward Iuju- 
ries; but to enable them to creep, to perforate the 
Earth (15), and in a word, to perform all the 
Offices of their Reptile State, much better than any 
other Tegument of the Body would do? And the 
ſame might be ſaid of the covering of the Inhabi- 
tants of the Waters, particularly the Shells of fome' 
which are a ſtrong guard to the tender Body that 
is within; and conſiſtent enough with their flower 
Motion; and the Scales and Skins of others, afford: 
ing them an eaſy and ſwift Paſſage through the Wa- 
ters. But it may be ſufficient to give only à hint of 
theſe things, which more properly belong to ano- 
ther place, " EIS LF 
Thus hath the indulgent Creator furniſhed the 
whole Animal World with convenient, ſuitable 
Clothing. | 1 of 


Q 2. Let 
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(18) For a Sample of this Branch of my Survey, let us chuſe 
the Tegument ot Earth-Worms, which we ſhall fiad complearly 
adapted to their way of Life and Motion, being made in the 
moſt complear manner poſſible for terebrating the Earth, and 
creeping where their Occaſions lead chem. For their Body ts 
made throughout ot ſmall Rings, and theſe Rings have a curious 
Apparatus ot Muſcles, enabling thoſe Creatures with great Strength 
to dilate, extend, or contract their Annuli, and whole Body; 
thoſe Annuli alſo are each ot them armed with ſmall, ſtiff, ſnarp 
Beards, or Prickles, which they can open, to lay hold on; or 
ſnut up cloſe to their Body: And laſtly, under the Skin there 
lies a ſlimy ute, that they emit, as occaſion is, at certain Per- 
forations between the Annuli, to lubricate che Body, and facili- 
tate its Paſſage into the Earth. By all which means they are 
enabled wich great ſpeed; eaſe, and fatery to thruſt; and wedge 
themſelves into che Earth; which they could not do, had their 
Bodies been covered with Hair, Feathers, Scales, or ſueh like 


Clothing of the other Creatures. See more concerning this Ani- 
mal, Book IX. Chap. 1. Note 1. 


(15) Ariſtotle 
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2. Let us in the next place take a ſhort View of 


the Garniture (16) and Beanty thereof. And here 
we ſhall thus far at leaſt deſcry it to be beautiful, 
that it 1s Compleat and Workman-like. Even the 
Clothing of the moſt fordid Animal, thoſe that are 
the leaſt beautified with Colours, or rather whoſe 
Clothing may regrate the Eye (I)); yet when we 
come ſtrictly toview them, and ſerioufly conſider 
the nice Mechaniſm of one Part, the admirable 
Texture of anather, and the exa& Symmetry of the 
whole, we diſcern ſuch Strokes of inimitable Skill, 
fach incomparable Curioſity, that we may ſay with 
Solomon, Eecle(. 3. 11. [God] hath made every thing 
beantiful in bis time, | 
But for a farther Demonſtration of the ſuper-emi. 
nent Dexterity of his Almighty Hand, he hath 
been pleaſed as it were on purpoſe to give ſurpri. 
Zing Beauties to divers Kinds of Animals. What 
radiant Colours are many of them, particularly 
fome Birds and Inſects (18), bedecked with ! What 
2 prodigious Combination is there often of theſe, 
yea, how nice an Air frequently of — Co- 
| ours, 


— 
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(16) Ariſtotle in his Hiſt. Anim. I. 3. c. 12. names ſevera 
Rivers that by being drank of, change the Colour of the Hair. 

(17) For an example, let us take the Clothing of the Torto!? 
and Viper, becauſe by an incurious View it rather regrateth than 
pleaſeth the Eye: bur yet by an accurate Survey, we find the 
Shells of the former, and the Scales of the latter to be a curious 
piece of Mechaniſm, neatly made, and ſo compleatly and wel 
put and tacked together, as to exceed any humane Compoſures. 
Of che latter, ſee more in Book IX. Chap. 1. Note 3. 
(8) It would be endleſs to enter into the Particulars of the 
beautiful Birds and Inſects of our European Parts; bur eſpecially 
thoſe inhabiring the Countries between the Tropicks, which are 
obſerved as much to exceed our Birds in cheir Colours, as ours 
do theirs in their Singing, 


(1g) The 
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lours (19), as to captirate the Eye ot all Beholders, 
and exceed the Dexterity of the moſt exquiſite Pen- 
T | 

And now, when we thus find a whole World 
of Animals clothed in the wiſeſt Manner, the moſt 
ſuitable to the Element in which they live, the 
Place in which they reſide, and their State and 
Occaſions. there; when thoſe that are able to ſhift 
for themſelves are left to their own Diſcretion and 
Diligence; but the Helpleſs well accoutered and 
provided for; when ſuch incomparable Strokes of 
Art and Workmanſhip appear in all, and ſuch ini- 
mitable Glories and Beauties in the Clothing of 
others z who can without the greateſt Ooſtinacy 
and Prejudice deny this to be GO D's Handy-work? 
The gaudy, or even the meaneſt Apparel which 
Man provideth for himſelf, we readily enough own + 
to be the Contrivance, the Work of Man : and ſhall 
we deny the Clothing of all the Animal World be- 
ſides, (which infinitely ſurpaſſeth all the Robes of 
earthly Majeſty ; ſhall we, dire we deny that) to 
be the Work of any thing leſs than of an infinite, 
intelligent Being, whoſe Art and Power are equal 
to ſuch glorious Work! | 


— 
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(19) The Wrynech at a diſtance is a Bird of mean Colour; 
teicher are indeed its Colours radiant, or beautiful fingly con- 
ſidered : bur in the Hand, we fee its light and darker Colours ſo 
curiouſly mixed tc gerher, as to give the Bird a ſurprizing Beau- 
ty, The ſame is alfo obſervable in many Inſects, parcicularly 
of the Phalena · kind. 
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Of the Houſes, and Habitations of Animals. bi 


Aving in the laſt Chapter as briefly as well l 
LI could, ſurveyed the Clothing of Animals, I Ml © 
ſhall in this take a view of their Honſes, Ney, 
their Cells, and Habitations : another thing no leſs 
neceſſary to their Well-being than the laſt ; and in 
which the great Creator hath likewiſe ſignalized his 
Gage and Skill, by giving Animals an architectonick 
Faculty, to build themſelves convenient places of 
Retirement, in which to repoſe and ſecure them- 

- ſelves, and to nurſe up their Young. | 

And here, as before, we may conſider the caſe 
of Man, and that of the Irrational Animals. Man 
having (as I ſaid) the Gift of Reaſon and Under 
ſtanding, is able to ſhift for himſelf, to contrive 

and build, as his Pleaſure leads him, and his Abi- 
litzes will admit of. From the meaneſt Huts and 
Cottages, he can erect himſelf ſtately Buildings, 
bedeck them with exquiſite Arts of Architecture, 
Painting, and other Garniture, enoble them, and 

render them delightful with pleaſant Gardens, Foun- 
tains, Avenues, and what not? For Man therefore 
the Creator hath abundantly provided in this re- 
ſpect, by giving him an Ability to help himſoll. 
And a wiſe Proviſion this is, inaſmuch as it is an 
excellent Exerciſe of the Wit, the Ingenuity, the In- 
duſtry and Care of Man. 

But ſince Ingenuity without Materials would be 
fruitleſs, the Materials therefore which the Creator 
hath provided the World with for this very ſervice 
of Building, deſerves our notice. The great va- ( 

rie ties 
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rieties of Trees (1), Earth, Stones, and Plants an- 
ſwering every Occaſion and Purpoſe of. Man for 
this Uſe, in all Ages, and Places, all the World 


over, is a great Act of the Creator's Goodneſs, as 


manifeſting, that ſince he has left Man to ſhitt for 
bimſelf, it ſhould not be without ſufficient Helps 
to enable him to do ſo, if he would but make uſe 
of them, and the Senſe and Reaſon which God had 
given him. | 3 

Thus ſufficient Proviſion is made for the Habitati- 
on of Man. 2 

And no leſs ſhall we find is made for the reſt of 
the Creatures; who although they want the pow- 
er of Reaſon to vary their Methods, and cannot 
add to, or diminiſh from, or any way make Im- 
provements upon their natural way ; yet we find 
that natural Inſtinct, which the Creator's infinite 
Underſtanding hath imprinted in them, to be abun- 
dantly ſufficient, nay, 1n all probability the very 
beſt or only Method they can take, or that can be 
invented for the reſpe&ive Uſe and Purpoſe of each 
peculiar Species of Animals (+). If ſome Crea- 
tures make their Neſts in Houſes, ſome in Trees, 


ſome 


_— 
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(1) Dane utile linum 8 
Navigiis Pinos, domibus Cedroſque, Cupreſſoſque : 
Hinc radios trivere Rotis, hinc tympana plauſtris 
Agricole, & pandas ratibus poſuere carinas. 
Viminibus Salices fecunde, frondibus Ulmi ; 

At Myrtus validis haſtilibus, && bona bello 

Cornus ; Ityreos Taxi torquentur in arcus. 

Nec Tiliæ l2ves, aut torno raſile Buxum, 

Non formam accipiunt, ferroque cavantur acuto 2 

Necnon & torrentem undam levis innatat Alnus 

Miſſa Pado : necnon J apes examina condunt 

Lorticibuſque cavis, vitioſeque Ilicis aluo. 
Virgil. Georg. L. 2. 

() See Chap. 15. and Book VIII. Chap. 6, 


Q3 (2) Many 


ſome in Shrubs, ſome in the Earth (2), ſome in 
Stone, ſome in the Waters; ſome here, and ſome 
there, or have none at all; yet we find, that that 
Place, that Method of Nidification doth abundant- 
ly anſwer the Creature's Uſe and Occaſions. They 
can there ſufficiently and well repoſe, and ſecure 
themſelves, lay, and breed up their Young, We 
are ſo far trom diſcerning any Inconvenience in 
any of their reſpective Ways, from perceiving any 
Loſs beſall the Species, any decay, any periſhing 
of their Young ; that in all probability, on the 

| xp {2 | _ contrary, 


(2) Many of the Veſpe-Ichneumones are remaifſable enough for 
their Nidification and Proviſion for their Young. Thoſe in 
Earth who commonly have golden and black Rings round their 
Avi, having lined the little Cells they have perforated in the 
Earth, lay therein their Eggs, and then carry in to them Mag- 
gots from the Leaves of Trees, and ſeal them up cloſe and nearly, 
Aud another Ichreumon, more of the Ve pa than Muſca- Ic hneumin 
Kind, (having a little Sting in its Tail, of a black Colour) 
gave me the Pleaſure one Summer of ſeeing it build its Neſt in: 
little Hole in my Study-Window, This it coated about with an 
odoriterous reſingus Gum, collected, 1 ſuppoſe, from ſome Fir. 
Trees near: after which it laid two Eggs, (I think che Number 
was,) and then carried in divers Maggots, ſome bigger than it 
ſelt. Theſe ir very ſagaciouſly ſealed cloſe up into the Neſt, 
leaving them there doubtleſs partly to aſſiſt the Incubarion ; and 
eſpecially for Food to the future Young,. when hatched, | 
Of chis Artifice of theſe Ichneymons, Ariftotle himſelf takes no- 
tice, 'Or Je Epinxes Ty veumorss xaAmuerer, Kc, As to the Ve 
ſpæ called Ichneumoues, (leſs than others,) they kill Spiders 
and cariy them into their Holes, and having ſealed them up with 
Dirt, they therein hatch, and proquce thoſe of the ſame Kind, Hilt 
An. I. 3. , 20. „ bh Wo, 
To what hath been faid about theſe Tchneumon-Waſps, I ſhall 
add one Obſervation more concerning the providential StruQure 
of their Mouth in every of their Tribes, viz. Their Jaws are not 
only very.ſtrong, bur nicely ſized, curved, and fer for gnawits 
and ſcraping thoſe compleat little Holes they perforate in Earth, 
Wood, yea Stone it ſelt. 8 | ot INE 
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contrary, in that particular way they better thrive, 
are more ſecure, and better able to ſhift for, and 
help themſelves. If, for Inſtance, ſome Beaſts make 
to themſelves no Habitations, but lie abroad in the 
open Air, and there produce their Young ; in this 
caſe we find there is no need it ſhould be other- 
wiſe, by reaſon they are either taken care of by 
Man (3), or in no Danger, as other Creatures, 
from abroad. If others repoſite their Young in 
Holes (4) and Dens, and ſecure themſelves alſo 


therein, it is, becauſe ſuch Guard, ſuch Security is 


wanting, their Lives being ſought either by the 
Hoſtility of Man, or to ſatisfy the Appetite, of ra- 
pacious Creatures (5). If among Birds, ſome build 
theic Neſts cloſe, ſome open, ſome with this, ſome 
with another Material, ſome in Houſes, ſome in 


Trees, ſome on the Ground (6), ſome on Rocks 


and Crags on high, (of which God himſelf hath 
I „„ 


/ 


—_S 
6 


(3) Tull having ſpoken of the Care of ſome Animals towards 


their Young, by which they are nurſed, and brought up, ſaich, 


Accedit etiam ad nonnullorum animantium, & earum rerum quas 
terra gignit, conſervationem, & ſalutem, hominum etiam ſolertia 


& diligentia. Nam multe &y pecudes, & ſlirpes ſunt, que fme 


procuratione hominum ſalve eſſe non poſſunt, Cicer. de Nat, Deor. 
bs 2, | ; | 


(4) Prov, 3o. 26. The Conies are but a feeble Folk, yet make 
they their Houſes in the Rocks. 

(5) See Note 10. | | | 

(6) Ir is a notable Inſtin& which Ol. Magm tells of the Galli 
Mieſtres in his Northern Country, to ſecure themſelves againſt 
the Cold and Storms of the Winter. Cum nives inſtar collium 
terre ſuperficiem ubique cooperiunt, ramoſque arborum diuting de- 


primunt, tf condenſant, certos fructus Betulæ arboris —— in forma ' 


longi Piperis wvorant, & elutiunt .indigeſios ,, idque tanta avidi- 
fate, ac quantitate, ut repletum gittur toto corpore majus at pa- 
text. Deinde paytitis agminibus ſeſe inter medios nivium colles 
'mmergunt, preſertim in Fan. Febr. Martlo, quando gives ut tur- 
bines, typhones, vel tempeſtates graviſſime e nubibus deſcendunt. 
Ehmgue coopertæ ſunt, — certis kebdomadis cibo in gutture col- 
bk | | „ „ 
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230 Of Animals 
given an Inſtance in the Eagle, Job 39. 27, 28.) 
And ſo among the Inſect and Reptile Kinds, if 
ſome * 8 their Eggs or Young in the Earth, 
ſome in Wood, ſome in Stone, ſome on one kind 
of Plant, ſome on another, ſome in warm and dry 
Places, ſome in the Waters and moiſt Places, and 
ſome in their own Bodies only, as ſhall be ſhewn 
in proper place; in all thefe Caſes, it is in all pro- 
bability the beſt or only Method the Animal can 
take for the Hatching and Production of its Young, 
for their Supplies, Safety, or ſome other main 
point of their Being, or Well. being. This is mani- 
fell enough in many Caſes, and therefore probable 
in all. It is manifeſt that ſuch Animals, for in- 
ſtance, as breed in the Waters, (as not only Fiſh, 
but divers Inſe&s, and other Land-Animals do,) 
that their Yonpg cannot be hatched, fed, or nurſed 
zup in any other Element. It is manifeſt alſo, that 
Inſects which lay their Eggs on this, and that, and 
the other agreeable Tree, or Plant, or in Fleſh, 
Cc. that it is by that means their Young are fed, 
and nurſed up. And it is little to be doubted alſo, 
1 that theſe Matiixes may much conduce to the 
aturation and Production of the Voung. And ſo 
in all other the like caſes of Nidification, of Heat 
or Cold, Wet or Dry, Expoſed or Open, in all pro- 
bability this is the beſt Method for the Animals 
Good, moſt ſalutary and agreeable to its Nature, 
moſt for it Fecundity, and the Continuance and 
Increaſe of its Species; to which every Species of 
Animals is naturally prompt and inclined. 


7 


Thus 


f ——— 
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leclo, egeſio, & reſumpto viuunt. Venatorum c inibus non produn- 
tur. — Cuod fi preſentiunt niveni imminere majorem, predif 
fructu, iterum devorato, aliud domicilium captant, in eoque manent 


(7) 


que ad finem Martii, &c. Ol. Mag. Biſt- I. 19. c. 33. 
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Thus admirable is the natural Sagacity and In- 
ſtinct (7) of the irrational Animals in the Conve- 
nience and Method of their Habitations. And no 
leſs is it in the Fabrick of them. Their archite- 
ctonick Skill, exerted in the Curioſity and Dexte- 
rity of their Works, and exceeding the Skill of 
Man to imitate ; this, I ſay, deſerves as much or 
more Admiration and Praiſe, than that of the moſt 
exquiſite Artiſt among Men. For with what ini- 
mitable Art (8) do theſe poor untaught Creatures 
lay a parcel of rude and ugly Sticks and Straws, 
Moſs and Dirt together, and form them into com- 
modious Neſts ? With what Curioſity do they line 
them within, wind and place every Hair, Feather, 
or Lock of Wool, to guard the tender Bodies of 
themſelves and their Young, and to keep them 
warm? And with what Art and Craft do many 
of them thatch and coat their Neſts without, to 
dodge and deceive the Eye of Spectators, as 
well as to guard and fence againſt the Injuries 
of Weather (9)? With what prodigious Subtilty do 


) ſome 
e oh 

3 Ie: 
it (7) It is a very odd Story, (which I rather mention for the 
5 Reader's Diverſion, than for its Truth,) which Dr. Lud de 
: Beaufort relates, Vir fide dignus narravit mihi, quod cum ſemel, 
$ animi gratia, nidum avicule ligno obturaſſet, ſeque occultaſſet, cu- 
e, pidus videndi quid in tali occaſione præſtaret; illa cum. fruſtra 
d ſepius tentaſſet roſtro illud auferre, caſus ad modum impatiens, 
of abiit, & poſt aliquod temporis ſpatium reverſa eſt, roſtro gerens 


Mantulam, qua obturamento applicata, paulo poſt, illud veluti te- 

lum erupit tanta vi, ut diſperſa-impetu herbula ac occafionem ipſe 

ab avicula ejus virtutem diſcendi, præripuerit. Coſmop. divina. 

Us Seft, 5. C 1, Had he told us what the Plant was, we might 
have given better Credit to his Story. 

(8) Of the Subtilty of Birds in Nidification, ſce Pliny's Nat. 
Hf. I. 10. c. 33. 2 5 
95 ( Among many Inſtances that might be given of this Sub- 
1 ty of Birds, and other Creatures, that of the /ong-tailed Tit- 
| nyſe deſerves Obſervation, who with great Art builds her Neſt 
1 leich Moſes, Hair, and the Webs of Spiders, caſt out from _ 
| | | | | | when 
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232 
ſome foreign Birds (10), not only plat and weave 
the fibrous Parts of Vegetables together, and curi- 
ouſly tunnel them, and commodiouſly form them 
into Neſts ; but alſo artificially ſuſp:nd them on 
the tender Twigs of Trees to keep them out of the 
reach of rapacious Animals? 
And fo for Iaſecte, thoſe little, weak, thoſe ten. 
der Creatures ; yet, what admirable Artiſts are they 
in this buſineſs of Nidification ! With what great 
Diligence doth the little Bee gather its Combs from 
various Trees (11) and Flowers, the Waſp = 
ED 8 g old 


when they take their Flight, (fee Book VIII. Chap. 4. Note 5.) 
with which the other Materials are ſtrongly tied together. Ha- 
ving neatly built, and covered her Neſt with theſe Material; 
without, ſhe thatcheth it on the top with the Muſcus arborews 
ramoſus, or ſuch like broad, whiciſh Moſs, to keep out Rain, and 
to dodge the Spectator's Eye: aud within, ſhe lineth it with 2 
great Number of ſoft Feathers; ſo many, that I confeſs I could 
not but admire how ſo ſmall a Room could hold them, eſpeci- 
ally that tiiey could be laid ſo cloſe and handſomly together 
ro afford ſufficient Room for a Bird with ſo long a Tail, and ſo 
numerous an Iſſue as this Bird commonly hath, which Mr. Ra 
faith, (Synopſ. Method. Avium, p. 74.) Ova inter omnes aviculi 
numeroſiſſima ponit. See more of the Neſt of this Bird from 
Aldrovand, in Willugh,: Ornith. p. 2433. 
(ic) The Neſt of the Guira tange ima, the Ifterus minor, and 
the Fupujuba, or whatever other Name the American Hang -· Neft 
may be called by, are of this Kind. Of which ſee Willugb!y* 
ornith. Lib. 2. Chap. 5. $. 12, 13. Alſo Dr. Grew's Muſeu 
Reg. Soc. Part 1. Sed. 4. Chap. 4. Theſe Neſts I have Giver: 
times ſeen, particularly in great perfection in our R. S. Repoſi- 
tory, and in the noble and well-furniſhed Muſeum of my oftel- 
commended Friend Dr. Sloane; and at the ſame time I could 
nor but admire at the near Mechaniſm of them, and the Sagacity 
of the Bird, in hanging chem on the Twigs of Trees; to ſecure 
their Eggs and Young from the Apes. £ Es 
| (11) mention Trees, becauſe I have ſeen Bees gather the Gum 
of Fir. Trees, which at the ſame time gave ma che Pleaſure ol 
ſeeing their way of loading their Thighs cherewith. 


(12) Waſps 
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ſolid (12) Timber; and with what prodigious Geo- 
metrical Subtilty do thoſe little Animals work 
their deep hexagonal Cells, the only proper Figure 
that the beſt Mathematician could chuſe for ſuch a 
Combination of Houſes (13)! With what Accurac 

do other Inſects perforate the Earth (14), Wood, 
yea Stone it ſelf (15)! For which Service the com- 
plat Apparatus of their Mouths (16) and Feet (17), 


deſerves 


— 


(12) Waſps at their firſt coming may be obſerved to frequent 
Poſts, Boards, and other Wood that is dry and ſound, but never 
any that is rotten, Theſe they may be heard to ſcrape and gnaw; 
and what they ſo gnaw off, they heap cloſe together between 
their Chin and Fore-Legs, until they have gotten enough for a 
Burden, which they then carry away in their Mouchs, to make 
their Cells with. -: | | 1 2 
(iz) Circular Cells would have been the moſt capacious, but 
this would by no means have been a convenient Figure, by rea- 
ſon much of the Rcom would have been taken up by Vacancies 
between the Circles: therefore it was neceſſary to make Uſe of 
ſome of rhe rectilinear Figures. Among which only three could 
be of ule; ot which Pappus Alexandrin. thus d iſcourſeth, Cum 
igitur tres figuræ ſunt, que per ſeipſas locum circa idem punctum 
conſiſtentem replere joſſunt, Triangulum ſcil. Quadratum & Hexa- 
gonum, Apes illam que ex pluribus angulis conſtat ſapientèr delege- 
unt, ut pote ſuſpicantes eam plus melly capere quam utramvuy reli. 
quarum. Et Apes quidem illud tantum quod ipſis utile eſt cognoſcunt, 
viz, Hexagonum Quadrato & Triangulo eſſe majus ꝙ plus Mellis 
capere poſſe, nimirum æquali materia in conſtructionem uniuſcujuſque 
conſumpt i. Nos vero qui plus ſapientie quam Apes habere profitemur, 
aliquid etiam magis inſigne inveſtigabimus. Collect. Mach. L. 5. 
(44) See before, Note 2. . re | 

: (15) See Chaps II. Note 22, 

(16) Sce Chap. 11. Note 21. 5 

(17) Among many Examples, the Legs and Feet of the Mole. 
Cricket, (GHytaipa,) are very remarkable. The Fore- Legs are 
very brawny and ſtrong; and che Feet armed each with four 
flar ſtrong, Claws, together with a mall Lamina with two larger 
Claws, and a third witlr two little Claws: which Lamina is 
joynted io che bottom of the Foot, to be extended, to make the 
Foot wider, or withdrawn within the Foot. Theſe Feet are 
placed to ſcratch ſomewhat ſide ways, as well as downward after 
1 = 5 * He 3 the 
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234 . Of Animals Book NV. 
deſerves particular Obſervation, as hath been, and 
will be hereafter obſerved. And further yet, with 
vhat Care and Neatneſs do moſt of thoſe little (a 
gacious Animals line thoſe their Houſes within, 
and ſeal them up, and fence them without (18)! 
How artificially will others fold up the Leaves of 
Trees and Plants (19), others houſe themſelves in 
Sticks and Straws, others glew light and floating 


Bodies together (20), and by that Artifice make 
themſelves floating Houſes in the Waters, to tran- 


ſport 


the manner of Moles Feet, and they are very like them alſo in 
Figure. | 

mewhat of this nature Swammerdam obſerves of the Worms 
of the Ephemeron. To this purpoſe [to dig their Cells] the wiſe 
Creator hath furniſhed them (ſaith he) with fit Members, For, 
befides that their two Fore-Legs are formed ſomewhat like thoſe of 
the ordinary Moles, or Gryllotalpa, he hath alſo furniſhed them 
with two toothy Chee he, ſomewhat like the Sheers of Lobſters, 
which ſerve them more readily to bore the Clay. Swammerdam's 
Ephem. Vit. publiſhed by Dr. Tyſon, Chap. 3, 

18) See the before-cired Note 2 ; 

19) They are for the moſt part ſome of the Phalene Tribe 
which inhabit the tunnelled, convolved Leaves that we meet 
with on Vegetables in the Spring and Summer. And it is 4 
ſomewhat wonderful Artifice, how ſo ſmall and weak a Creature, 
as one of thoſe newly hatched Maggots, (for doubtleſs it is they, 
not the Parent-Anima!, that emits no Web, nor hath any textrine 
Art,) can be able to convolve the ſtubborn Leaf, and then bind 
It, in that neat round Form, with the Thread or Web it weaves 
from irs own Body; with which it commonly lines the convol- 
ved Leaf, and ſtops up the two Ends, to prevent its own falling 
our, and Ear-wigs, and other noxious Animals getting in. 

(20) The ſeveral forts of Phryganea, or Cadews in their Nym- 
pha, or Maggor-ſtate, thus houſe themſelves ; one ſort in Straus, 
called from thence Straw-Worms ; others in two or more Sticks 
laid parallel ro one another, creeping at the bottom of Brooks; 
- others with a ſmall bundle of pieces of Ruſhes, Duck-weed, 
Sticks. c. glewed together, wherewith they float on the Top, 
and can row themſelves about the Waters. Both theſe are cal- 
led Cod-bait. Divers other ſorts there are, which the Reader 

| | | may 


c 


— — 
* 


Chap. XIII. Fabitations. 235 
ſport themſelves at Pleaſure after their Food, or 
other neceſſary occaſions of Life? And for a Cloſe, 
let us take the Scriptural Inſtance of the Spider, 
Prov. 30. 28. which is one of the four little things 
which v. 24. Aur ſays, is exceeding Wiſe. , The Spi- 
der taketh hold with her Hands, and is in Kings 
Palaces (21). I will not difpute the Truth of our 
Engliſh Tranſlation of this Text, but ſuppoſing the 
Animal mentioned to be that which is meant; it is 
manifeſt, that the Art of that Species of Creatures 
in ſpinning their various Webs, and the Furniture 
their Bodies afford to that purpoſe, are an excellent 
Inftin& and Proviſion of Nature, ſetting forth its 
glorious Author. | 


And 


/ 


1 


* 


may ſee a Summary of, from Mr. Willughby, in Raii Met bod. 
Inſet, p. ˖ 2. together with a good, though very brief Deſcrip- 
tion of the Papilionaceous Fly, that comes from the Cod-bait Ca- 
dew. It is a notable architectonick Faculty theſe Animals have, 
to gather ſuch Bod ies, and then to glue them together; ſome to 
be heavier than Water, that the Animal may remain at the bot- 
tom, where its Food is, for which purpoſe they uſe Stones, as 
well as Sticks, Ruſhes, Cc. and ſome to be lighter than Water, 
to float on the Top, and gather its Food from thence. Theſe 
little Houſes look coarſe, and ſhew no great Artifice outwardly; 
but are well runnelled and made within with a hard tough Paſte 
into which the hind part of the Maggot is ſo fixed, that it can 
draw its Cell after it any where, wichout danger of leaving it 
behind; as alſo thruſt its Body out, to reach what it wanteth; 
or withdraw it into its Cell, to guard it againſt Harms. | 

(21) Having mentioned the Spider, I ſhall take this Occaſion 
(although ir be out of the way) to give an Inſtance of the Poy- 
fon of me of them, Scaliger Exerc. 186. relates, that in Gaſ- 
cony, his Country, there are Spiders of that virulency, that if a 
Man treads upon them, to cruſh them, their Poyſon will paſs through 
the very Soles of his Shobes. Boy! Subtil. of Effluv. c. 4. 

Mr. Leenwenhoek pur a Frog and Spider together into a Glaſs, 
and having made the Spider ſting che Frog divers times, the Frog 
died in about an Hour's time. Philof. Tranſat, Nr. 272. 
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And now: from this ſhort and tranſient View of 
the architectonick Faculty of Animals, eſpecially 
the Irrationals, we may eaſily perceive ſome ſupe. 
riour and wiſe Being was certainly concerned in 
rheir Creation or Original. For how is it poſſible 
that an irrational Creature ſhould with ordinary 
and coarſe, or indeed any Materials, be ever able 
to perform ſuch Works, as exceed even the Imita- 

| tion 
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In the ſame Tranſaction is a curious Account of the manner Inj 
how Spiders lay, and guard their Eggs, viz. they emit them ofl 
not our of the hindmoſt part of the Body, but under the upper Th 
part of her Belly near the hind Legs, c. Alſo there is an Ac. 
count of the Parts from which they emit their Webs, and di- 
_— _ chings worth Obſervation, with Curs illuſtraring che 5 
whole. en 


But in Philoſ. Tranſ. Nr. 22. Dr. Nath. Fairfax from 8. Rei, 

and his own Obſervations thinks Spiders not Venemous, ſeveral inf 
Perſons, as well as Birds ſwallowing them without hurt; which 1 
{ my ſelf have known in a Perſon of Learning, who was adviſed ma 
to take them medicinally ar firſt, and would at any time ſal. wel 
low them, affirming them to be ſweer, and well taſted. And Im 


not only Innocuous, but they are very Salutiferous too in ſome 
ot the moſt ſtubborn Diſeaſes, it the pleaſant Story in Moufet 
be true, of a rich London Matron, cured of a deſperate Tympany 
by a eertain Debauchee, that hearing of her Caſe, and that ſhe 
was given over by the Doctors, went to her, pretend ing to be a 
Phyſician, and confidently affirming he could cure her ; which 
ſhe being willing to believe, agrees with him for ſo much Mo. 
ney, one half to be paid down, the other upon Cure: Upon 3 
which he gives her a Spider, promiſing her Cure in three Days. 
Upon which, (nor doubting but he had poyſoned her, and fear- 
ing he might be called to Account for it,) he gets out of Town 
as faſt as he could. But inſtead of being poyſoned, ſhe ſoon 
recovered. After ſome Months rhe Quack gets privately to 
Town, when he thought che Buſtle might be over; and enqui- 
ring how his Patient did, was informed of her Cure ; and chere- 
upon Ates her, and making an excuſe for his Ablence, he 
received his Pay with great Applauſe and Thanks. Mouf. Inſet. 
$6 15. | : 
Having ſaid ſo much of Spiders, I might here add their 
Flight: Bur of this, tee Book VIII. Chap, 4. Note 5. 

5 (1) Caſter 
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tion of a rational Creature? How could the Bodies 
of many of them (particularly the laſt mentioned) 
be furnihed with architective Materials? How 
could they ever diſcover them in their Bodies, or 
know what Uſe to make of them? We muſt there - 
fore neceſſarily conclude, that the Irrationals either 
have Reaſon and Judgnient, not only Glimmerings 
thereof, but ſome of its ſuperiour Acts, as Wiſdom 
and Foreſight, Diſcretion, Art, and Care; or elſe, 
that they are only paſſive in the Cafe, and act BY 
Inftin&, or by the Reaſon of ſome ſuperiour Be- 
ing imprinted in their Nature, or ſome way or 
other (be it how it will) congenial with them. 
That they are Rational, or excell Man in Art and 
Wiſdom, none ſurely will be fo fooliſh as to fay. 
And therefore we muſt conclude, that thoſe excel 
lent Ends they purſue, and that admirable Art 
they exert, is none of their own, but owing to that 
infinitely wiſe and excellent Being, of whom it 
may be ſaid with reference to the Trrational, as 
well as Rational Creatures, as it is, Prov. 2. 6. The 
Lord giveth Wiſdom ;, out of bis Mouth cometh Know- 
ledge and Underſtanding, ® © 75 
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Of Animals Self breſervation. " 
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| thus conſidered the Food, Clothing, and 
| Houſes of Animals; let us in this Chapter 
take a Glance of another excellent Proviſion th 


wiſe Creator hath made for ho gael of the Ani. 4 
mal World, and that is the Methods which all I 55 
Animals naturally take for their Self- Pręſerthtia Will jr: 
and Safety. And here it is remarkable, (as th the WW + 
Caſes before,) that Man, who is endowed with Res. 55 
ſon, is born without Armature, and is deſtitute of 7 
many Powers which irrational Creatures have in a un 
much higher Degree than he, by reaſon he can n 
make himſelf Arms to defend himſelf, can contrive 4 f 
Methods for his own Guard and Safety, can many 1. 
ways annoy his Enemy, and ftave off the Harms Wl jv 
of noxious Creatures. * © | ?elun 
But for others, who are deſtitute of this ſuper- _ 
eminent Faculty, they are ſome way or other pro- 7;,, 
vided with ſufficient Guard (1), proportionate to deb 
their place of Abode, the Dangers they are like to (3 
| incur] © ©! 

: | and t 

woul, 

ANY —:: Il! LT 
| great 

(1) Callent in hoc cuncta animalia,” ſciuntque non ſua modo cum Aim 
moda, verum & hoſtium adverſa; norunt ſua tela, norunt oc: the 
ſſiſones, parteſque d iſſidentium imbelles. In ventre mollis eſt teniſi Tail, 
que cut is Crecodilo : ideoque ſe, ut territi, mergunt Delphini, ſubs deſide 
eunteſque alvum illa — ſpina. Plin. Nat. Hiſt. I. 8. e. : - 
25. N Neck 
fome\ 

ſmall 


(2) Omniu 
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incur there (2); and in a word, ts their greateſt 
octaſions and need of Security. According, ſome 
are ſufficiently guarded againſt all common Dan- 
gers by their natural Clothing, by their Armature 
of Shells, or ſuch like hard and impregnable Co- 
vering of their Body (3). Others deſtitute of this 

R | Guard, 
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(2) Omnnibur aptum eſt Corpus Anime 'moribus & facultatibus : 
Fquo fortibus ungulis & juba eſt ornatum (etenim veloa ty ſuper - 
bum Cx generoſum eft animal.) Leoni autem, utpote animoſo ( 
feroci, dentibus & unguibus validum. Ita autem & Tauro (of 
Apo; illi enim Cornua, huic exerti Dentes. —— Cervo autem 
& Lepori (timida enim ſunt animalia) velox corpus, ſed iner nie. 
Timidis enim velocitas, arma audacibus conveniebant. . Ad- 
mini autem (ſapiens enim eſt —— ) manus. dedit, inſtrumen- 
tum ad onints artes neceſſarium, paci non minus quam bello ido- 
neum, Non igitur indiguit Cornu ſibi innato, cum meliora Corni- 
bus arma manibus, quandocunque bolet, poſſit _— : etenim 
Enſis ( Haſta majora ſunt Arma, & ad incidendum promptio- 
7a. Neque Cbrnu, neque Ungula quicquam niſi cominus agere 


ont; Hominum vero arma eminus juxta at cominus agunt : 
telum quiddem Q ſagitta magis quam cortiua, — Non igitur eſt 


mn, neque inermis, ſed ipfi eſt Thorax ferreus, quandd- 
cungue liket omnibus Coriis difficilius ſauciatu organum. Nec 
Thorax ſolum ſed & Domus, & Murus, & Turris, &c. Galen 
de Uſu. Part. I. 1. c. 2. | 

(3) Shells deſerve a place in this Survey, upon the Account 
bf their great Variety, the curioùs and uncouth Make of ſome, 
and the beautiful Colours and pretty Ornamenrs of others; but ir 
would be endleſs to deſcend to Particulats. Omitting others, I 
ſhall therefore only take Notice of the Tortoiſe Shell, by reaſon a 
great deal of Dexterity, appears even in the ſimplicity of that 
Animal's Skeletori, For, beſides, that the Shell is a ſtour guard 
to rhe Body, and affords a ſaſe Retreat ro the Head, Legs, and 
Tal, which it withdraws within che Shell upon any Danger, 
deſides this, I ſay, the Shell ſupplierh the place of all the Bones 
in the Body, except thofe of the extreme parts, the Head, and 
Neck, and the four Legs, and Tail. So that at firſt ſight, it is 
ſome what ſurprizing to ſee a compleat Skeleton conſiſting of fo 
ſmall a number of Bones, and they abundantly ſufficient for che 
Creature's uſe, 
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Guard, are armed, ſome with Horns (4), ſome 
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with ſharp Quills and Prickles (5), ſome with 
Claws, ſome with Stings (J); ſome can ſhift and 
| change 


af_ 1 


— 


un. 


* (4) Dente timentur Apri; defendunt cornua Tauros : 
Imbelles Dame quid niſi pred.i ſumas? Mart. I. 13 Epig, 94, 
() The Hedghog being an helpleſs, flow, an“ patient Ani. 
mal, is accordingly guarded with irickles, aud a Power of rol 
ling it ſelf in them Clavis terebrari fibi pedes, & diſcindi vi. 
cera patientiſſime ferebat, omnes cultri ictus fine gemitu pluſquan 
Sartana nobilitate concaqueng. Borrichius in Blaſt. de Echino. 
Panniculum carncſum amplexabatur Muſculus pænò circulars, ad. 
mirandæ fabrice, lacinias ſuas ad pedes, caudam, caput, variè ex: 
porrigens, cujus miniſterio Echinus ſe ad arbitrium in orbem cn. 
trahit. A. Dan. in Blakio, | 34 

Tjte licet digitos teſtudine pungat acuta, | | 

Cortice depoſito mls Echinus erit. Martial. L. 13. Epigr 86, 
(The Sting of a Waſp, or Bee, &c is ſo pretty a piece df 
Work, that it is worth taking Notice of, ſo far as I have not 
found others to have ſpoken of it. Others have obſerved the 
Sting to be an hollow Tube, wich a bag of ſharp penetrating 
Juice (irs Poiſen) joined to the end of it within the Body of 
the W:ſp, which is, in Stinging, injected into the Fleſh thruuph 
the Tube, But there are beſides this, two ſmall, ſharp, bearded 
Spears, lying within this Tube or Sting, as in a Sheath, Ina 
Waſp's Sting I counted eight Beards on the fide of each Spear 
ſomewhat like the Beards of Fiſk-hooks. Theſe Spears in the 
Sting, or Shearh, lie one wich its Point a little before that of the 
other; as is repreſented in Fig. 21. to be ready (I conceive) u 
be firſt darted into the Flefh ; which being once fixed, by mean 
of irs foremoſt Beard, the other then ſtrikes in roo, and ſo 
they alternately pierce deeper and deeper, their Beards taking 
more and more hold in the Fleſh ; after which the Sheath ol 
Sting follows, to convey the Poyſon into the wound, Whic 
that it may pierce the better, it is drawn into a Point, with a fmal 
flic a little below that Point, for the rwo Spears to come out at 
By means of this pretty Mechanitin in che Sting it is, that cht 
Sting when out of the Body, and parted from it, is able 10 
Pierce and ſting us: and by means of the Beards being lodged 


deep in the Fleſh, it comes to paſs that Bees leave their Sting 
behind them, when they are diſturbed betore they have time 


to withdraw their Spears into their Scabbard. In Fg. 21. 
* _ ' * repreſent 
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change their Colours (6), ſome can make their 
eſcape by the help of their Wings, and others by 
the ſwiftneſs of their Feet, ſome can ſcreen them- 
ſelves by diving in the Waters, others by tinging 
and diſordering the Waters (7) can make their 
eſcape z and ſome can guard their Bodies even in 
the very Flames, by the Ejection of the Juyce of 
. their 


tepreſented the two Spears as they lie in the Sting. In Fg. 22. 
the two Speats are repreſented when ſqueezed out of their Scab- 
bard, che Sting; in which latter, Fig. Acb is the Sting, cd, and 
be the rwo-bearded Spears thruſt out. | 
(6) The Chameleon is ſufficiently famed on this Account. Be- 
ſides which, Pliny tells us of a Beaſt as big as an Ox, called the 
Tarandus, that when he pleaſeth aſſumes the Co'our of an Aſſe, 
and Colorem omnium fruticum, arborum, florum, locorumque reddit 
in quibus latet metuens, ideoque raro capitur. Plin. 1. 8. c. 34. 
How true this is there may be ſome Reaſon to doubr ; bur it 
any Truth be in the Story, it may be from the Animals chuſing 
fuch Company, or Places, as are agreeable to irs Colour: as 
have ſeen in divers Caterpillars, and other Inſects, who I be- 
lieve were not able to change their Colour, from one Colour to 
another, yer I have conſtantly obſerved to fix chemſelves to ſuch 
things as were of the ſame Colour ; by which means they dodge 
the Spectator's Eye Thus the Caterpillar that feeds on Elder, 
I have more than once ſeen ſo cunning'y adhering to the ſmall 
Branches of che ſame Colour, that it might be eafily miſtaken 
for a ſmall Stick, even by a caretul View, So a large green 
Caterpillar that feeds on Buckthorn, and divers others. To 
which I may add the prodigious Sagaciry of the Iehneumon-Flies 
that make che Kermes, (tor of that Tribe all J ever ſaw, are,) 
how artificially they not only incloſe their Eggs within that 
gummy Skin or Shell, but alſo ſo well humour che Colour of 
the Wood they adhere to by various Streaks and Colours, that it 
is not eafy to diſtinguiſn chem from the Wood ir felt. 
(7) Contra mertum & vim, ſuis ſe arms quaque defendit. Cor- 
nibus Tauri, Apri dentibus, morſu J eones, alie fuga ſe, aliæ occul- 
tatione tutantur : atramenti eff ſione Sepiæ, torpoie Torpedines. 
Multa etiam inſectantes odoris intollerabili fæditate depellunt. Ci- 
cers de Nat. Decor. L. 2. 
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their Bodies (8), ſome by their accurate Smell, 
Sight, or Hearing, can foreſ:e Dangers (9); others by 
their natural Craft ean prevent or efcape them (10); 
others by their uncouth Noiſe (11), by the horrid 


Aſpect, and ugly Geſticulations of their Body (72); 


and ſome even by the Power of their Excrements, 
and their Stink (13) can annoy their * and 
| | ecure 


—_— 2 . Sh 
— 
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(8) A Knight called Corvini at Rome, caſt a Salamander into 
the Fire, which preſently ſwelled, and then vomited ſtore of 
thick ſlimy Matter, which put out the Goals, to which the S. 
lamander preſently retired, putting them out again in the ſame 


manner, as ſoon as they rekindled, and by this means ſaved it 


felf from the force of the Fire for the fpace of two Hours. After 
which it lived nine Months. Vid. Philoſ. Tranſa#, Nr, 21. in 
Lowth. Abridg. Vol. 2. p. 816. | 

(9) Pliny gives an Inſtance in each. I. 10. c. 69. Ale cl: 
rius cernunt, [quam homines, ] Vu'tures ſagacins 0dorantur : li- 
ppg aud iunt Talpæ obrutæ terra, tam denfo atque ſurdo nature 
elemento. 15 | 

(10) The Doubling of the Hare before fhe goes to Form, there- 
by to dodge and deceive/Dogs, although a vulgar Obſervation, 
is a notable Inſtinct, for” an Animal leſs famed for cunning than 
the Fox, and ſo ers. | 

(11) Ic is narural for many Quadrupeds, Birds, and Serpents, 
not only to put on a torvous angry Aſpect, when in Danger; but 
— to ſnarl, hiſs, or by ſome other Noife deter their Adver- 
ary. 

. (12) The yynx or Mrynech, although a Bird of very beautiful 
Feathers, and conſequently far enough from being any way ter- 
rible; yet being in Danger, hach ſuch odd Contortions of its 
Neck, and Motions of its Head, that F remember have ſcared 
me, when J was a Boy, from rakivg their Neſts, or touching 
the Bird; daring no more to venture my Hand into their Holes, 
than if a Serpent had lodged in it. £3 

(13) Bonaſus tuerur ſe calcibus fy ſtercore, quod ab ſe quater- 
nis paſſihus (trium jugerum longitud ine, Plin. Nat. Hiſt. I. 8. 
c. 15. ] ejaculatur, quod ſepe comburit adeo ut deglabrentur canes. 
Hay Synopſ. Quadr. p. 71. | 
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Chap. XIV. Self Preſervation. © | 
ſecure themſelves: And againft ſome (14) the Di- 


vine Providence it ſelf hath provided a Guard. 
By ſuch Shifts and Means as. theſe, a ſufficient 
Guard is miniſtered to every Species of Animals, 


in its proper reſpective Place; abundantly enough 
to ſecure the Spec ies from Deſtruction, and to keep 


up that Balance, which I have formerly ſhewed, 
is in the World among every, and all the Species 
of Animals ; but yet not enough to ſecure Indivi- 
duals from becoming a Prey to Man, or to other 

OY | Creatures, 


— 


— — — 


Camelus Peruvianus Glama dictus neminem offendit, ſed miro ad- 
mod um ingenio ſe ab illatd uind icat injurid, nimirum vomitu vel cibi, 
vel humoris in vexantem retrorſum cum impetu ejaculato, ob proten- 
ſam colli longitudinem. Id. ib p. 146. = 

T:quiepatl, (Anglicè Squnch Praf.] and one that I ſaw they 
called 2 7 cum quis eam inſectatur, fundit cum ventris cre- 


pitu halitum fetidiſſimum : quin ipſa tota teteri imum exhalat do- 


rm, Ex urina flercuſque eſt fætidiſſimum, aique adeo peſtilens, ut 
nihil ſit reperire in noſtro orbe, cut in hc re poſſit comparari : quo 
fit, ut in periculo conſtituta, urinam fy feces ad 8 pluriumve paſ- 
ſuum intervallum ejiciat, hoc modo ſe ab omnibus vindicans injuriis, 
ac veſtes inficiens maculis /uteis indelebilibus, & nunquam ſatis 
perſpirante odore : alias innoxium Animal eduleque, hac ſola ratione 
hirrendiſſimum. Id. ib. p. 182. 8 

Si Accipitur Ardeam in ſublimi moleſtat, ſtercore immiſſo in pen- 
nas e jus, eas putreſcere facit :_uti Sol inus ſeribit de Bonaſs, & e. 
. & Lupus urinam ſpargit in perſequentem. Olaus Mag. Hiſt, 
e 
_ (14) Thus againſt the Crocodile, which can catch its Prey only 
betore it, not on one fide. So the Sharh, of which take my 


olten· commended Friend Dr. Sloane's Obſervation: It hath this 
particular to it, with ſome others of its own Tribe, that the Mouth 


is in its under Part, ſo that it muſt turn the Belly upwards to 
prey. And was it not for that time that it is in turning, in which 
the purſued Fiſhes eſcape, there would be nothing that could auoid 
it; for it is very quick in Swimming, and hath a vaſt Strength, 
with the largeſt Swallow of any Fiſh, and is very devouring. Sloane's 
Hage to Jamaica, pag. 23. | 
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"1 - Of Animals, &e. Book Iv. 
Creatures, as their Neceſſities of Life require. To 
which purpoſe the natural Sagacity and Craft of 
the one in intrapping (15) and captivating, being 
in ſome Meaſure equivalent to that of the other in 
evading, is as excellent a means for the maintain- 
ing the one, as preſerving the other; and if well 
conſidered, argues the Contrivance of the infinitely 
wiſe Creator and Preſerver of the World. 


Of the Generation of Animals. 


THERE is now only one thing more of the 
1 ten Things in common to Animals, and that 
is what relates to their Generation (1), and Conſer- 

7 66. ba 1 vation 


— 
6 An — 


(15) See Chap. 11. Note $7, 

(r) Spontaneous Generation is a Doctrine ſo generally explod- 
ed, that I ſhall not undertake rhe diſproof of it. It is fo evi- 
dent, that all Animals, yea and Vegetables too, owe their Pro- 
duction to Parent-Animals and vegetables, that I have often ad- 
mired at the Sloth and Prejudices of the ancient Philoſophers, 
in ſo eaſily taking upon truſt the Ariſtotelian, or rather the 
 £#zyptian Doctrine of A9quivocal Generation; that when they 


* la Flies, Frogs, and Lice, tor inſtance, to be Male and Female, 
and accordingly to engender, lay Eggs, gyc. they could ever 


1magine any of theſe Creatures ſhould be ſpontaneouſly produ- 
ced, eſpecially in ſo Romantick a manner, as in the Clouds; a5 
they particularly thought Frogs were, and that they dropped 
down in Showers of Rain. For an anſwer to this caſe of Frogs, 
1 ſhall refer to a Relation of my own, which my late moſt inge- 
nious and learned Friend, the great Mr. Ray requeſted of me, 
and was pleaſed to publiſh in his laſt Edition of his Wiſdom of 
Cod manifeſied, &c. p. 365. 1 1 
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Chap. XIV. The Generation, &c. 248" © 
Bur ſome will yer aſſert the Raining of Frogs; among which 
the curious Dr. Plot is ſomewhar of this Opinion; telling us of 
Frogs found on the Leads of the Ld Aſton's Gatehouſe at Tal in 
Stafford ſhire, which he thinks by ſome ſuch means came there, 
as alſo on the Bowling- Green frequently aſter a Shower of Rain. 
Plots Hiſt, Staff. c. I. S. 47. l 
'Y Bur we may take a Judgment of this, and an Hundred fuch 
like Reports, to be mer with in conſiderable Authors, from other 
4 the like Reports that have been better inquired into. In a Scar- 
city in Sileſia, a mighty Rumour was ſpread of its raining 
Millet-Seed. But the Matter being inquired into, 'rwas found to 
be only the Seeds of the I- leaved Speedwel, or ſmall Henbit 
— growing in the place in great plenty. Ephe, Germ. An. 3. Obſer. 
40. So in the Archipelago it was thought Aſhes were rained, 
Ships being covered therewith at One Hundred Leagues diſtance, 
But in al]! probability it was from an Eruption of Veſuvius, that 
then happened, About Warmiſter in Wilts, *cwas reported it 
rained Wheat. Bur an ingenious Obſerver, Mr. Cole, found it to 
be only Tuy-Beyries blown thither in a conſiderab e Quantity by 
a Tempeſt. In the Year 1696, at Cranſtead near Wrotham in 
Kent, a Paſture-Field was over-{pread with little young Whitings, 
ſuppoſed to fall from the Clouds in a Tempeſt ef Thunder and 
t Rain, Bur doubtleſs they were brought thicher with Waters 
from the Sea, by the Tempeſt Vid. the fore-commended Mr. 
1 Lowth, Abridg. Phil. Tranſ V. 2 p. 143, 1444 | 
. Neither needeth ir to ſeem ſtrange, that Aſhes, J y Berries, 
{mall Fiſhes, or young Frogs, (which yet may have ſome other 
: Conveyance,) ſhould be thus cran;ported by te mpeſtuous Winds, 
conſidering to what Diſtance, and in what -Quantiries the Sea- 
Waters were carried by the Great S'orm, Nov. 26. 1703. of 
l which an ingenious Friend ſent me theſe Accounts from Lewes 
in Suſſex, viz. That a Phyſician travelling ſoon after the Storm, 


ww Wn Pay. 


* to Tiſehurſt, twenty Miles from the Sea, az he rode alorg plucht 
d- ſome Tops of Hedges, and chawing them, found them Salt ; that * 
5 ſome Grapes hanging on the Vines at Lewes, wire ſo too, that ths 
K Mr. Williamſon, Rector of Ripe, found the Twigs in bis Garden | 
5 Salt the Monday after rhe Storm, and others obſerved the ſame 
* a Heel after : that the Graſs of the Downs about Lewes, was ſo 
5 Salt, that the Sheep would not feed till Hunger compelled them 2 
* and that the Miller of Berwick, (three Miles from the Sea,) at- 
4 tempting, with hu Man, to ſecure his Mill, were ſo waſhed with 
C Flaſhes of Sea-water, libe the Breakings of Waves againſt tbe 
th Rocks, that they were almoſt ſtrangled therewith, and forced to 
4 eiwe over their Attempt, | 
of | 
R4 I called 
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vation of thejr Species (2) by that means. It would 
not be ſeemly to advance far in this admirable 
Work of God ; neither ſhall I at all inſiſt upon 
that of Man for the ſame reaſon. And as for the 
Irrationals (3), I ſhall confine my ſelf to theſe five- 
Matters, . 5 ee e e a = 
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1 called this Doctrine of Aquivocal Generation, an Egyptian 
Doctrine, becauſe probably it had its Riſe in Ææypt, to ſalve the 
Hypotheſis of the Production of Men and other Animals out of 
the Earth, by the help of the Sun's Hear. To prove which, the 
Ezyptians, (as Diodor. Sicul. ſaith,) produce this Of ſervation, That 
about Thebes, when the Earth is moiſtened by the Nile, by the in. 
fenſe Heat of the Sun, an innumerable multitude of Mice, dy 
ſpring out. From whence he inters, that all kind of Animals 
might as well at firſt come likewiſe our ot the Earth. And 
from theſe the learned Biſhop Stilling fleet thinks other Writers, 
as Ovid, Mela, Pliny, &c. have, without examining its Truth, 
taken up the ſame Hypotheſis. J. Stillingflect's Orig. Sacr. Part 2. 
Book I. Chap. . a n 
The before-commended Dr. Harris, from the Obſervations 
of Dr. Harvey, Sr. Malpighi, Dr. de Graaf, and Mr. Leewen- 
Hoecl infers three Things concerning Generation as highly pro- 
bable. 1. Wat Animals are ex Animalculo. 2. That the Ani- 
malcules are originally in ſemine Marium, C non in Feminis. 3. 
That they can never come forward, or be formed into animals of 
the reſpeflirue Kind, without the Ova in Feminis, His Proofs 
and Illuſtrations, ſee under the word Generation in his Lex. Techn. 


Vol. 2. 


(2) At certè Natura, fi figri potuiſſet, maxime optaſſet ſuun 


the 

opificium eſſe immortale-: quod cum per materiam non liceret (nam ſpe 

. quod ex carne eſt compoſitum, incorruptibile eſſe non poteſt) Spe 
fubfidium quod potuit ipſi ad immortalitatem eſt fabricata, ſapients det 
cujuſdam urbis conditoris exemplo, &c. Nam mirabilem quandan in 
. rationem invenit, quo mado in demortui animal is locum, novum aliud FO 
ſ«fficiat. Galen de Uf, Parr. I. 14. c. 2. Fly 
5 (3) Animantia Bruta Obſtetricibus non indigent in edendo Parti. per 
cum indit4 Nature vi Umbilicus ſeipſum occludut. Ol. Rudbeck ih! 
in Blaſii Anat. Felis. „ do 
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1. Their natural Sagacity in chuſing tlie fütteſt 
Places to repoſite their Eggs and Young. 

2. The fitteſt Times and Seaſons they make Uſe 
of for their Generation. 
3. The due and ated Number of their Young. 

4. Their Diligence and earneſt Concern in their 
Breeding up. | 
F. Their Faculty of feeding them, and their Art 
and Sagacity exerted therein, 

7. The natural Sagacity of irrational Animals 
in chuſing the fitteſt Places to repoſite their Eggs 
and Young. Of this I have given larger Hints 
already than I needed to have done, when I ſpake 
of the Architecture (4) of Animals, intending then 
to have wholly paſſed by this Buſineſs of Genera- 
tion, I. ſhall therefore .now only ſuperadd a few 
other Inſtances, the more to illuſtrate this mat- 
fer. | | 

It hath been already ſhewn, and will hereafter - 
(5) further appear, that the Places in which the ſe- 
veral Species of Animals lay up their Eggs and 
Toung are the beſt for that ꝑpuipoſe; Waters (6) 

; | Or 


n 


— — — — 


(4) Chap. 13. 

(5) Book VIII. Chap. 6. © | | 

(6) The Ephemeron, as it is an unuſual and ſpecial Inſtance of 
the Brevity ot Life, ſo I rake co be a wonderful Inſtance of the 
ſpecial Care and Providence of God in the — of the 
Species of that Animal. For, 1. As an Animal, whoſe Life is 
determined in about five or fix Hours time, (viz. from about fix 
in the Evening, till about eleven a Clock at Night,) needs no 
Food ; ſo neicher doth the Ephemeron eat, after it is become a 
Fly. 2. As to its Generation, In thoſe five Hours of its Lite, ir 


pzrtorms that, and all other neceſſary Offices of its Life. Fer 


in clic beginning of its Lite, ir ſheds its Coat; and that being 
done, and the poor little Animal thereby rendered Light and 
Agile, it ſpends the reſt of its ſnort time in frisking over the 

555 l 1 Waters, 


or one, Fleſh for another, Hdles in Wood (7) 
Earth, or Stone (8) for others, and Neſts for others; 
and we ſhall find, that fo ardent is the Propenſity 
of all Animals, even of the meaneſt Inſects to get 
a fit place for the Propagation of their Young, 
that, as will hereafter appear, there is ſcarce any 
thing that eſcapeth the Inqueſt of thoſe little ſubtile 
Creatures. But beſides all this, there are two or 
three things more obſervable, which plainly argue 
the Inſtin& of ſome ſuperiour rational Being. As, 

1. The compleat and neat Order which many 

Creatures obſerve in laying up their Seed or Eggs 
in proper Repoſitories. Of which I ſhall ſpeak in 
another place (9). 

2. The ſuitable Apparatus in every Creatures 
Body for the lay ing up its Eggs, Seed, or Young 
in their proper place. It would be as endleſs as 

needleſs to name all Particulars, and therefore an 

Inſtance or two of the Inſect Tribe may ſerve for a 

Specimen in this place, *til] I come to other Par. 

ticulars. Thus Inſects, who have neither Feet 2. 


1 
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dapted to fcratch, nor Noſes to dig, nor can make Wl + 
artificial Wl = 
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Waters, and at the ſame time the Female dropperh her Eggs on at 
the Waters, and the Male his Sperm on them to impregnate dr 
them. Theſe Eggs are ſpread abour by rhe Waters, detcend to M 
the bottom by their on Gravity, and are hatched by the warmth lt 
of rhe Sun into little Worms, which make chemſelves Caſes in e 
the Clay, and feed on the ſame without any need of parental H 
Care. Vid. Ephem. vita, tranſlated by Dr. Don from Swan W 
merdam. See alſo Book VIII, Chap. 6. Note 17. H 
(7) V. Chap, 13. Note 2. and Book VIII. Chap. 6, ol 
(8) The Worms in Chap. 11. Note 22. breed in the Holes, in 

chey gnaw in Stone, as is manifeit from their Eggs found u 
therein. 8 b. 


( See Book VIII. Chap. 6. Note 16. 


(10) Many 


R * 


Chap. XIV, ef Animals, 
artificial Nefts to lay up their Young ;z yet what 
abundant amends is there made them, in the pow - 
er they have either to extend the Abdomen (10), 


\ 


— 1 


/ 

(to) Many, if not moſt Flies, eſpecially thoſe of the Fleſh- 
Fly-kind, have a Faculty of extending their Uropygia, and 
thereby are enabled ro thruſt their Eggs into convenient Holes, 
and Reczpracles for their Young, in Fleſh, and whatever elſe 
they Fly blow. But none more remarkable than the Horſe Fly, 
called by Pennius in Mouffet, (p. 62.) Swagze@ , i. e. Curvi- 
cauda, and the Whame or Burrel-Fly, which is vexatious to Horſes 
in Summer, nor by ſtinging them, bur only by their bombylious 
Noiſe, or tickling them in laying their Nirs, or Eggs on their 
fair; which they do in a very dextrous manner, by thruſting 


out their Urepyzia, bending them up, and by gentle, flight 
Touches, ſticking the Eggs to the Hair of the Legs, Shoulders, 


and Necks, commonly of Horſes ; ſo that Horſes which go a- 


broad, and are ſeldem dreſſed, are ſcmewhat diſcolcured by 


the numerous Nits adhering to their Hair. | 
Having mentioned ſo much of the Generation of this Inſect, 
though it be a little cur of the way, I hope I ſhall be excuſed for 


aking Notice of the long-tailed Maggor, which is the Product of 


theſe Nirs or ken called by Dr. Plot. Eruca glabra, | or rather 
Eula Scabra, it ſhould bel caudata aquatico- arborea, it being found 
in che Water of an hollow Tree. This I mention, as being a 
ſiagular and remarkable Work of God, not fo much tor its 
being utterly unlike to its Parent Bee-like-Fly, as for the wiſe 
Proviſion made for it by its long Tail: which is fo joynted 
at certain diſtances from the Body, as that it can be with- 
drawn, or e one bart within ancther to what length the 
Maggor pleaferh, fo as to enable it to reach the bottom of very 
ſhillow, or deeper Waters, for the gathering of Food. At the 
end of this tapering Tail is a Ramification of Fibrillæ, or ſmall 
Hairs, repreſenting (when ſpread) a Star; with the help of 
whici: fpread out on the top of the Waters, it is enabled to 
Hang, making by that means a ſma!} Depreſſion or Concavity 
on the Surtace of the Water. In the midſt of rhis Star, | 
imagine the Maggot takes in Air, there being a Perforation, 
which with a Microſcope I could perceive to be open, and 
by the Star to be guarded againſt the Incurſion of the Wä- 
ter. ; . | 


(11) The 
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250 The Generation _ Book IV. 
and thereby reach the commodious Places they 
could not otherwiſe come at; or elſe they have 
ſome aculeous Part or Inſtrument to terebrate, and 
make way for their Eggs into the Root (11), 
Trunk (12), Fruit (13), Leaves (14), and the ten- 
CY N | / | der 


. * 


— — 
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(14) The Excreſcences on the Roots of Cabbages, Turneps, and 
divers other Plants have always a Maggot in them: but what 
the Animal is that thus makes its way to the Root under 
Ground, whether Ichneuman, hhalæna, or rather Scarab, (which 
I moſt ſuſpect) I could never. d iſcover, being not able to bring 
them to any thing in Boes. . 
(12) T preſume they are only of the Ichneumon- Hy- kind, chat 
have their Generation in the Trunks of Vegetables. In Mal- 
pPigbi de Gallis, Fig. 61. is a good Cut of the gouty Excreſ. 
cences, or rather Tumors of the Briar-ſtalb from which pro- for 
ceeds a ſmall black Ichneumon- ly, with red Legs; black. ſmooth, ple 
joynted Antenne ; pretty large Thorax ; and ſhorr, round Bell, not 
of the ſhape of an Heatt. It leapeth as a Flea. The Male, int 
(as in other Inſects,) is leſſer than the Female, and very ve. obſ 
nerous ; in ſpire of Danger, getting upon the Female, whom in 
they bear and tickle wich their Breeches and Horns, to excite pro 
them to a Coit. 3 tha 
Another example of Generation in the Trunks of Vegetah'ez, lis 
ſhall be from the Papers of my often- commended Friend Mr. mal 
Ray, which are in my Hands, ang that is an Obſervation of the Wi bon 
ingenious Dr. Nath. Wood : I have (faith he) lately obſerved 1 
many Eggs in the common Ruſh. One ſort are little tranſparent Wil of e 
Eees, in ſhape ſomewhat like a Pear, or Retort, lying within th: Lea 
Shin, upon, or in the Medulla, juſt againſt a krowniſh Spot on whe 
the out-ſide of the Ruſh ; which is apparently the Cicatrix of the teri 
wound made by the Fly, when ſhe puts her Eggs there. Another of | 
kind is much longer, and not ſo tranſparent, of a long oval, or ra; Its! 
ther cylindrical Form : ſix, eight, or more, lie commonly together, mac 
acroſs the Ruſh, parallel to each other like the Teeth of a Comb, Wi Cer: 
and are as long as the Breadth of the Ruſk, Letter from Kilken of t. 


= in Ireland, Apr. 28. 1697. owr 
EF”. (1 3) See Book VIII. Chap. 6. Note 4. | der 
(14) I have in Chap. 13. Note 19, and Boob VIII. Chat. 6. ( 

Notes 8, 6, taken notice ot the Nidification and Generation of ( 


ſome Inſects on the Leaves of vegetables, and ſhall therefore 
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der Buds of Vegetables (15), or ſome other ſuch 
nd curious and ſecure Method they are never deſtitute 
TL To which we may add, _ Pod! 
: 3. The natural Poyſon (|), (or what can I call 
,) which many or moſt of the Creatures, laſt in- 


1 tended, have to cauſe the Germination ot ſuch Balls, 
_ W Cafes, and other commodious Repoſitories as are 


an admirable Lodgment to the Eggs and Yourg, 
" bat particularly aſſiſt in the Incubation and Hatch- 
ning the Young, and then afford them ſufficient 
jet Food and Nouriſhment in all their Mmpba- State, 


chin which they need Food; and are afterwards 
np | {oi I commodious 
lat 4 | 

M has | — 

el. 

ro- for the Illuſtration of this place, chuſe an uncommon Exam- 
ch, pe out of the Scarab- kind, (the Generation of which Tribe hath 


nor been as yet mentioned, ) and that is of a ſmall Scarab bred 
in the very Tips of Elm. leaves. Theſe Leaves in Summer may be 
obſerved to be, many of them, dry and dead, as alſo turgid: 
in which lieth a dirty, whiriſh, rough Maggot. From which 
proceeds a Beetle of the ſmalleſt kind, of a light mw colour, 


that leapeth like a Graſhopper, although its Legs are but ſhort. 
es, ts Eyes are blackiſh, Vaginz thin, and prettily furrowed, with 
ir. nany Concavities in them; ſmall club-headed Antennæ, and a 
he long Roſtrum like a Proboſcis. TY 
ed The ſame, or much like this, I have met with on the Tips 


of Oalen and Hoally-leaves. How the Scarab lays its Eggs in the 
leaf, whether by terrebrating the Leaf, or whether the Maggot, 
when hatched, doth ir, I could never fee. But with great Dex- 
terity it makes irs way between the upper and under Membranes 
of the Leaf, feeding upon the parenchymovs Part thereof. 
Its Head is ſlenderer and ſharper than cf moſt Maggots, as if 
made on purpoſe for this Work; but yet I have often won- 
dered at their Artifice in ſo nicely ſeparating che Membranes 
of the Elm-leaf, without breaking them, and endangering their 
own rumbling out of chem, conſidering how thin and very ten- 
der the Skins of chat Leaf (particularly) are. "SM 

(15) See Book VIII, Chap. 6. Note 24. 

(1) See Book VIII. Chap. 8, to Note 26, Kc. 


(16) He AA 
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252 The Generation ö Book IV. 
commodious Honſes and Beds fot them in their 
Aurelia- State, till they are able to break Priſon, 
fly abroad, and ſhift for themſelves. But this ſhall 
— taken Notice of; when I come to treat of In. 
ects. | . | h 
S. As irrational Animals chuſe the fitteſt Place, 
ſo alſo the fitteſt Times and Seaſons for their Ge 
neration. Some indeed are indifferent to all Times 

but others make uſe of peculiar Seaſons (16), 
Thoſe, for inſtance, whoſe Proviſions are ready at 
all Seaſons, or who are under the Tuition of Man, 
| ms their Young without any great regard to 
Heat or Cold, Wet or Dry, Summer or Winter, 
But others, whoſe Proviſions are peculiar, and only 
to be met with at certain Seaſons of the Year, or 
who, by their Migration and Change of Place; 
are tied up to certain Seaſons; theſe (as if en. 
dowed with a natural Care and Foreſight of what 
ſhall happen) do accordingly lay, hatch, and nurf 
up their Young in the moſt proper Seaſons of al 
the Year for their purpoſe ; as in Spring, or Sum: 
mer, the times of plenty of Proviſions, the times 
of warmth for Incabation, and the moſt proper 
Seaſons to breed up their Young, till they ar 
able to ſhift for themſelves, and can range about 
for Food, and ſcek places of Retreat and Safety; 
by flying long Flights as well as their Propent: 
tors, and paſſing into far diſtant Regions, whicl 
Chen others fail) afford thoſe helpleſs Creatures tht 
Neceſſaries of Life. 
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(16) Ilena Ho th meg mis Lafee, F ner coy 
eye, muevTHI T TwdV2T wy A Th PLOTS TL ed. Ariſt, Hit 
An. I. 5. c. 8. ubi plura. 
ah Chat 


a a. a as co. ͤ oa ice a oo = i. oc” Mc . ae a Rs 


„% ˙· I _ War 1 W  — wt w4 4 a ea X 


4 6 4 " " * 9 0 + * * N 7 . * 0 Lag 4 . * 
- - ad . : - 5 4 4 * *. 
N 7 . 9 2 2 k 8 
9 3 a * # 


Chap. XV. e Animals. 253 


3. To the ſpecial Seaſons, I may add the pecu- 
liar Namber of Young produced by the Irrational 
Creatures. Of which I have already taken ſome 


notice, when I ſpake of the Balance, of Ani- 


mals (17). Now, if there was not a great deal 
more than Chance in this Matter, even a wiſe 
Government of the Creation, it could never hap- 
pen that every Species of Animals ſhould be tied 
up to à certain Rate and Proportion of its In- 
creaſe ; the moſt uſeful, would not be the moſt 
fruitful, and the moſt pernicious produce the few- 
eſt Young, as I have obſerved it commonly is. 
Neither would every Species produce ſuch a cer- 
tain Rate as it is only able to breed up. But all 
would be in a confuſed, huddled State. Inſtead 
of which, on the contrary, we find every thing 
in compleat Order ; the Balance of Genera, Spe- 


cies and Individuals always proportionate and 


even; the Balance of Sexes the ſame ; moſt Crea- 
tures tied up to their due Stint and Number of 
Young, without their own Power and Choice, and 
others (particularly of the winged Kind (18) ) 
producing their due Number at their Choice and 

| | _ Pleaſure; 


; * && 


— —— — 


(17) Chap. 16. 5 | 

(18) Mr. Ray alledges good Reaſons to conclude, that al- 
though Birds have not an exact Power of numbering, yer, that 
they have of diſtinguiſhing many from few, and knowing when 
they come near to a certain Number; and that they have it 
in their Power to lay many or few Eggs. All which he mani- 
feſteth from Hens, and other domeſtick Fowls, laying man 
more Eggs when they are withdrawn, than when not. Whic 
holds in wild as well as domeſtick Birds, as appears from Dr. 
Liſter's Experiment in withdrawing a Swallow's Eggs, which by 
that means laid nineteen Eggs ſucceſſively before ſhe gave over. 
V. Ray's Wiſdom of God, &c. p. 137. 


(19) Pal umbes 
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Pteaſure "fone large Numbers, but not more than 

they can cover, feed, and foſter ; ; Others fewer, but 

as many as they © can well nurſe and breed 
Which minds me, 

**2tþh. f the Diligence and earneſt Concern which 
rational. Animals have of the Production, and 
Breeding up their Young: And here I have al. 
ready taken notice of their nen, or natural 
Affection, and with what Zeal they feed and de. 
tend their Young. To which may be added theſe 
two things, 

1. The wonderful Inſtinct of Incubation. lt ir 
utterly impoſſible, that ever umhinking untaught 
Animals ſhould take to that only Method of hatch- 
ing their Young, was it not implanted in their 
Nature by the infinitely wile Creator. But fo ar- 
dent is their Defire, ſo unwearied is their Patience 
when they are engaged 3 in that Buſineſs, that they 
will abide their Neſts for ſeveral Weeks, deny 
themſelves the Pleaſures, and even the Neceſſarics 
of Life; ſome of them even ſtarving themſelves 
_ almoſt, rather than hazard their Eggs, to get Food, 
and others either performing the Office by turns (1 9 
or elſe the one kindly ſeeking out, and carrying 
Food to the other (20), engaged in the Office of In- 

cubatidn. 


n . of 22222 A 
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TE: 19) Palunites incubat femina poſt meridiana in matutinuth, 
cætero mas. Columbæ incubant ambo,” interdiu Mas, nel Femita, 
Plin. Nat. Hiſt l. 10: c. 58. 

(20) Of the common Crow, Mr. Willughby ſaith, Phe Femalts 
only fit, and that diligently, the Males in the mean time bring them 
Vituals, as Ariſtotle ſaith. In moſt other Birds, which me tage- 
ther, the Male and Female ſit hy turtis. Ornithol. L. 2. Sed. 


1. C. 2. §. 2. And k have obſerved the Females TO be moch 


Facrer than che Mates! 


a. 
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cubation. But ' of theſe Matters in a more proper 
pl_or ETA}: nt n 533i Dat 2g Gt nt 

2. When the young ones are produced, not. on- 
ly with what Care do they feed and nurſe them, 
but with what ſurprizing Courage do all or moſt 
Creatures defend: them ! It is ſomewhat. ſtrange to 
ſee timid Creatures (22), who at other times are 
cowardly, to be full of Courage, and undaunted 
at that time; to ſee them faciopſly and boldly 
encounter their Enemy, inſtead of fly from him; 
and expoſe themſelves to every Danger, rather than 
hazard, and forſake their Toung. th 
With this. earneſt Concern of the irrational Ani- 
mals for their Young, we may join in the © - 

Ith and laſt Place, Their Faculty and Sagacity 
of feeding them. Of which I ſhall take notice of 
three things. | Wh 
I. The Faculty of ſuckling the Young, is a 
excellent Proviſion the Creator hath made for thoſe 
helpleſs Creatures. And here the agreeableneſs and 
ſuitableneſs of that Food to young Creatures de- 
ſerves particular Obſervation, as alſo their delight 
in it, and defire and endeavours after it, even as 
ſoon as born (23), together with the willingneſs 
of all, even the -moſt * and fierce Rr 
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(20) fe Book VII. Chap: 4. 


(22) Volucribus Natura nouam quandam Pullos educandi, ru. 
bonem excogitavit : ipſis enim pracipuum quendam amorem in ea 
fue procrearunt, ingeneravit, quo impulſa bellum pro pullis cum fe- 
rocibys animal ibu, que ants deelinarunt, intrepid een u 
Ange ipſis canvenientem ſuppeditant. Galen de Uſ. Part. I. 149 
4 | 


(23) Is iis animantibue que ladde Alantur, omnis fer cibiit mas - * 


num laBeſcere incipit : eaque quæ paulo ante nata ſunt ſine mags 


fire, duce natura, mammas reg, earumque ubertate ſaturan- 
zur, 
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yea, to teach and inffiture them in the Art of ta. 
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M And lafly, To name no more, the enrious Ap 
paratus which is made for this Service inthe diver 
Species of Animals by a due number of Breafts Y 
proportionable to the "Occaſions: of each” Anima), ll ** 
by curious Glands in thoſe Breaſts to ſeparate that 
nutritive Juyce, the Milk, by Arteries and Vein, 
to convey it to them, and proper Rivulets and 
: Channels to convey it from them, with Dupe 
and Nipples placed in the moſt convenient part of 
- the Body (24) of each Animal to adminifter it to 
their Young ; all theſe things, I ſay, do mantel 
I (proclaim the Care and Wiſdom of the great 
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tur. Atque ut  intelligamus. nibil harum eſſe fortuitun, G l 
omnia ele 1 provida, ſolertiſque nature, que multiplices fetus . 
-ereart, ut Sues, ut Canes, bis Mammarum data eſt -multituds; 
ques eaſdem paucas habent ee beflie, que panca-gignunt.' Cice. 
e * L. 2. Conſule qunque. Galen de Uf. Part. I. 14. © K 
4 IS. c. 7. | 

(24) Animalia ſolidipeda & ruminantia vel cornigera inter ft. the 
ora Mammas habent, quorum Fetus ſtatim a parti pedibus in Wl Bc: 
Jiſtunt, quod matres inter la#andum non decumbant, ut Equ 2: 
Aſina, &c. Animalia digitata oy multipara in medio wentre, ſci. toc 


Jpotia ab inguine ad peur (in Cuniculo uſque ad juulum) dipl. gte 
wen mammarum jeriem fortita ſunt, quæ ommis decunbentia ub Wi Ne 


J#tibus admovent, ut Urſa, lena, Nc. Si vero har in ſolb in ſer 
£vine Memmas gererent, propria crura inter deumbondum fer"; Wl dit 
aeceſſurn. ad mamma g nounihil. prapedirens, Mulieribus Mumme 
binæ ſunt, ut & Papille, nimirum ut latus lateri confarmiter u. 


Hendeac, & ut æiternatim infant à latere in latus inter ſugendum i * | 
| Sranferatur, ne corpus cjus\ umi lateri nimit affueſcens quoquo 19" — 


Incuruetur,.. Sina, boms Sylefhrir Re. Bind, Ant. Anmel fn 
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2. As for ſuch Animals as do in another man 
ner breed up their Toung, by finding out Foods: 
and putting it into their Mouths, the Proviſion 
N V for 1 5 as | 8 op to 
nd convey their Prey and Food to their 
Young (25), is very conſiderable, And fo is => 


„ as 4 * 
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. Cap, 6. de Cane ex Wharton, . See here what Pliny hath alſo, 
c ö 5 1 4 CRIT IT golf f 1 
In the Elephant, the Nipples are near the Breaſt, by reaſon 
the old one iã forced to ſuck her ſelf, and by the help of her 
Lt * N >, Milk inro che Mouth of her Toung. Vid. Phil. 
Vr. 336, ug 12144 A ü 
(25) For an Sxempl rion I might name many Animals, 
particularly Birds, . whoſe Parts are compleatly fuited to this 
Service. They are Characteriſticks of Rapacious Birds, to have 
aduncous Bills and Talons ro hold and tear, and ſtrong brawny 
Thighs to ſtrike and carry their Prey, as well as a ſharp piercing 
Sight to 2 afar of. Ray Synopſ. Method. Au. p. 1. The 
Telecane ald might be here named for its prodigious Bag un- 
der its Bill and Throat, big enough to contain thirty Pints. 1d. 
id. p. cas. And to name no more, the common Heron hath 
its moſt remarkable Parts adapted to this Service; long Legs 
for wading, and a long Neck anſwerable thereto to reach Prey, 
2 wide extenſive. Throat to pouch it; long Toes, with ſtrong 
hooked Talons, one of which is remarkably ſerrate on che 
Edge, the better to hold their Prey: a long ſharp Bill ro ſtrike 
their Prey, and ſerrate towards the Point, with ſharp hooked 
beards ſtanding backward, to hold their Prey faſt when ſtruck ; 
and laſtly, large, broad, concave Wings (in appearance much 
too "arge heavy, and cumberſome for ſo ſmall a Body, but) of 
zreateſt Uſe to enable them to carry the greater Loads to their 
Neſts ar ſeveral Miles Diſtance : as I have ſeen them do from 
ſeveral Miles beyond me, to a large Heronry above three Miles 
diſtant from me. In which I have ſeen Plaiſe, and other Fiſh, 
lome” Inches long, lying under che high Trees in which they 
build: and the curious and ingenious Owner thereof hath ſeen 
a large Eel conveyed by them, norwithſtanding- the great An- 
noyance it gave them in their Flight, by its twiſting this way, 
and that way about their Bodies. 5 


82 (26) This 


ft: The Generation, &c. Bock IV. 
their Sagacity in equally diſtributing it among them, 
that among many, all- hall be duly, and 
ia gen Order, fed , : d t, 
3. There is yet another Inſtinct remaining, of 
ſoch Animals as can neither adminiſter Suck to 
their Young, neither lay them in places affording 
Food, nor can convey and bring them Food, but 
do with their Eggs lay up Proviſions for their fu- 
ture Voung . Somewhat ot this is reported of ſome 
Birds (26); but I have my felt with Pleaſure fre- 
quently ſeen. ſome of the Species of Inſects td carry 
ample Proviſions into their dry and barten Cells, 
where they have ſcaled them carefully aud cantj 
ouſly. un wWwirh their Eggs, partly, tis, like, for 
Incubation ſake, and partly as an eaſy Bed to 
their Young ; but chiefly for ſuture Proviſion for 
their Young, in their Nympha-ſtate, when they 
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(26) This is reported of the: Achim Oftrith f mebifondd by 
PSs Po Philoſ. Tranſact. Ny. 89. Ot which Tee, Book VIE. 
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H Us I have as briefly as well I could, (and 
much more briefly than the Matters deſer. 


red;) diſpatched the Decad of things I propoſed 


in common to the ſenſitive Creatures. And now 
let us pauſe a little, and reflect. And upon the 
whole Matter, what leſs can be concluded than 
that there is a Being infinitely Wiſe, Potent, and 
Kind; able to Contrive and Make this glorious 
Scene of things, which I have given only a Glance 
ot? For what leſs than Infinite, could ſtock ſo 
vaſt a Globe with ſuch a noble Set of Animals? 
all fo contrived, as to miniſter to one another's 
Help ſome way or other, and moſt of them ſer- 
viceable to Man peculiarly, the Top of this lower 
World; made as twere on purpoſe to obſerve, 


and ſurvey, and ſet forth the Glory of the infi-⸗ 
nite Creator, manifeſted in his Works! Who! 


What but the great GOD could ſo admirably 
provide for the whole Animal World every thing 
ſerviceable to it, or that can be wiſhed for, either 
to conſerve its Species, or to miniſter to the Be. 
ing or Well-being of Individuals ! Particularly, 
who could Feed ſo ſpacious a World, who conld 
pleaſe ſo large a number of Palates, or ſuit ſo ma- 
ny Palates to ſo great a variety of Food, but the 


infinite Conſervator of the World! And who but 


the ſame great HE, could provide ſuch commodi- 
ovs Clothing for every Animal; ſuch proper Houſes, 


Mt, and Habitatious z ſuch ſuitable mature and 


| Weapons ; 
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368 The Concluſion. Bock IV. 
Weapons ,, ſuch Sabtilty, 4tifice, and Sagatity, as 
ev enture is more or-leſs armed and furniſhed 
- with, to fence off the Injuries of the Weather, to 
reſcue jt ſelf from Dangers, 10 preſesve it (elf from 
gre Annoyances of its Enefnies; and, in à word, 
to conſerve its Self, and its Species! What but an 
infinite ſuperintending Power could ſo equally bs 
tance the ſeveral Species of Animals, and conſerve 
the Numbers of the Individudls of every Species fo 
even, as not to over or under people the Terra. 
queous Globe} Who but the infinite wiſe, Lord 
of the World could allet every Creature its moſt 
faitable Plave to live in, the moſt ſuitable Ele- 
ment to breathe, and move, and af in! And who 
but ZZ could make fo admirable a Set of Or. 
gans, as thoſe of Reſpiration are, both in Land 
and Water- Animals! Who could contrive fo cu. 
riou a Set of Limbs, Joynts, Bones, Mofcles, 
and Nerves, to give to every Animal the moſt 
eominodionus Motion to its State and Occaſions ! 
And to name no more, what Anatomiſt, Ma- 
thematician, Wotkman, yea Angel could con- 
trive, and make ſo curious, o commodliou, 
— every way | ſo exquiſite a Set of Senſes, 
Js the Fus Serſes bf Ariimals. are; whoſe Or- 
gians are ſo derterouſly contrived, ſo conveni- 
ently placed in the Body, ſo neatly adjuſted, 
ſo firmly guarded, and fo compleatly ſaited to 
every Occaſion, that they plainly ſer forth the 
Agency of the infinite Creator and Conſervator of 

the World! 4 17 
80 that here upon a tranſient View of the 
Animal World in general only, we have ſuch 
x throng of Glories, ſuch an enraviſhing Sceye 
of things, as may excite us to admire, praiſe, 
and adore the infinitely wiſe, powerful, and kind 
CREATOR; to condemn all atheiſtical Prog 
* 0 5 P es; 
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Chap. XVI. The Concluſion. 261 
ples; and with holy David, Hal. 14. 1. to conclude 
that he is in good earneſt a Fool, that dares 
to ſay, There is no God, when we are every 
where ſurrounded with ſuch manifeſt Character, 
and plain Demonſtrations of that infinite Be- 
ing. 


But in the next Book we ſhall ſtill find preater 
Tokens, if poſſible, in my View of Animals in 
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SURVEY 
Of the Particular 
Tribes of ANIMALS. 


X N the foregoing Book, having 
el caken a View & the things in 
common to Animals. my Bu- 
ſineſs in the next, will be to in- 
ſpect the particular Tribes, in 
order to give further Maniſeſta- 
tions of the Infinite Creator's 


Wildom, Power and Goodneſs, towards the 
Animal World. | 


CO KORS ? HIKING 
BOOK V. 
A SURVEY of Max. 


H E firſt Genus of Animals that I-ſhall take 
Notice of, ſhall be Man, who may juttly 
claim the Precedence in dur Diſcourſe, inaſmuch 
as God hath given him Superiority in the Ani- 
mal World : Gen. I. 26. And God ſaid, Let us make 
Man in our Image, 77 our Likeneſi : and let them 
bave Dominion over the N of the Sea, and ov 


er the 


Fowl 


2 


272 Of Mu, Soul, Book V. 
Fowl of the Air, and over the Cattel, and over al 
the Earth, and over every-creeping thing that ereepetl; 
upon the Earth. 

And as to Man, we have ſo excellent a Piece 
of Workmanſhip, ſuch a Microcoſm, ſuch an 
Abridgment of t ie Creator's Art in him, as is 2. 
lone ſufficient to demonſtrate the Being and Attri. 
Þutes of God. Which will appear by I" 
the Soul, and the Body of Man. 
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v 3 of Man, 1 en begin with the 
IVI; Soul of Man, by reaſon ĩt ĩs his moſt no 
ble Part (1), the Copy of the Divine Image in u 
); in which we have enough to fill us With Ad. 


miration of the Munificence, Power, and Wil: 
dom of the Infinite Creator (, When we con- 
template 
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(0 J vero CE Rok, "Sig Mentemque bominis, Rat- 
orem, Conſilium, Prudentiam, qui non, divina cura perfect 
efe perſpicit, is bis ipſis rebus mibi videtur carerc. Cer. at 

at. Deor. L. 2. 

29 Senſum a Cœleſti demiſſum tra ximus arce, 

Cujus egent prona, & terram ſpectantia: mundi 
Principio indulſit communis Conditor ; illis - 

384 Lee Animas ; nobis quoſ ue Animiun: 

uven. Sat. 5 


E cum non aliter poſſent mertalia Engl. 
Adjunxit geminas, ille cum corpore lapſe 
Intereant + bac ſola manet, buſtoque ſuporſtes 

Exolat. | Claudian. de 4. Conſul. Honot 

1 gg Nam ſiquis nulli ſee addictus, ſed libera ſententia n- 
11 conſt iderationem inierit, conſpicatus in tanta carninm a 
Iuccorui colluvie tantam Mentem habitare: confptcatus Item 
ee. animalis conſi rut ionem (omnia enin! declarari 
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Chap I. 07 Men's Genii. 1 #3 
template the- noble Faculties of this our ſuperior 
part, che vaſt Reach and Compals of it's Under- 
fanding, the prodigious 9 and Piercing- 
neſs of it's Tbougbt, the admirable Subtilty of it's 
Invention, the commanding Power of it's Wiſdom, 
the great Depth of it's Memory (4), and ina Word, 
its Divine Nature and Operations. Je 
hut J ſhall not dwell on this, tho the ſuperiout 
part of Man, becauſe it is the leaſt known. On- 
ly there are two things I can't eafily paſs by, be- 
cauſe they manifeſt the eſpecial Concurrence and 
Deſign of the Infinitely wife Creator, as having 
| eien 9910 
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Opificis Sapientiam) Mentis, que homini ineſt, excellentiam 
intelliget, tum opus de partlum utilitate, quod prius exiguum 
eſſe ſivi videbatur, perfe#iſſime Theologie verum princihium 
conſtituer : Gus T heologia multo eft major atque præſtantior to- 
ta Medicina. Galen. de uſu Part. L. 17. c. 1. 
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(4) Among many Examples that I could give of Perſons 
famous for Memory, Senecas Account of himſelf miy be one, 
Hanc ¶ Memoriam] aliquando' in nie floraiſſe, ut non tantum 
ad uſum I 40s ſed. in miraculum uſque procedetet, non ne- 
go. Nam & 2000 nominum recitata, quo ordine erant dicta, 
reddebam : & ab bis qui ad audiendum præceptorem noftrunt 
conventerunt, ſingulos verſus a fingulis datos, cum plures quam 
200 egcerentur, ab ultimo incipiens uſque ad primum 'trecita= 
bam. After which, mention is made of the great Memory 
of Latro Porcius (chariſimi mibi ſodalis, Seneca calls him who 
retained in his Memory all the Declamations he had ever 
ſpoken, and never had his Memory fail him, not ſo much as 
in one ſingle Word. Al ſo he takes notice of Cyneat, Ambaſſador 
to the Romans from King Pyrrbus, who in one Day had ſo 
well learnt the Names of his SpeCtators, that poſtero die novus 
homo & Senatum, & omnem urbanam circum uſam Senatui 
debe m, noͤminibus ſuis perſalutavit. Senec. controverſ. L. 1. 
init. Vid. quoque Plin. L. J. c. 24. where he alſo adds other 
Examples, viz. Cyrus rex omnibus in exercitu ſuo militibus 
nomina reddidit; L. Scipio populo Rom. Mithridates 22 genti- 


um rex, totidem linguis jura dedit, pro concione fingulas fine _ 


interprete a ffatuf. Charmi das (ſau potius Carneades) ———— 
que quis exegerat volumina in biblibthecis, legentis modo re 


pte ſentavit. a 
T 3 (4) die 


1274 Of Mens Genii. Book V. 
2 particular and neceſſary Tendency to the Ma. 
nagement and good Order of the World's Affairs. 
The | | | 
1. Of which is the vartous Genii, or Inclinations 

Men's Minds to this, and that, and the other 
uſineſs (5). We ſee how naturally Men betake 
themſelves to this and that Employment: ſome 
delight moſt in Learning and Books, ſome in Di- 
vinity, ſome in Phyſick, Anatomy and Botany, 
ſome in Critical Learning and Philology, ſome 
in Mathematicks, ſome in Metaphyſicks, and 
deep Reſearches ; and ſome have their Delight 
chiefly in Mechanicks, Architecture, War, 
Navigation, Commerce, Agriculture; and ſome 
have their Inclinatjons lie even to the ſervile 
Offices of the World, and an hundred things be- 
ſides. \ | | 
Now all this is an admirably wife, as well s 
moſt neceſſary Proviſion for the eafy, and ſure 
tranſact ing the World's Affairs; co anſwer every 
End and Occaſion of Man, yea, to make Man 
helpful to the poor helpleſs Beaſts, as far as his 
Help is needful to them; and all, without any 
great Trouble, Fatigue or great Inconvenience 
to Man; rather as a Pleaſure, and Diverſion to 
him. For ſo far is it from being a Toyl, that the 


— rer. 


i greatell : 

(5) Diverſis etenim gaudet natura miniſtris, L 

Ut eri diverſa queant ornantia terras. ct 

Nec pati tur cunfos ad eandem currere metam, h, 

Sed varia jubet ire vias, varioſque labores h, 

Suſcipere, ut vario cultu fit pulchrior orbis. le 

0 | ' Paling. in Scory. b 

Ou u & M Sede vue d ir 
Ardęeglar, & c. Ita non omnibus hominibus ſua dona dat Deu. 

5 meque bonam indolem, neque prudentiam, nec elequentiam: ne 

alius namque vultum habet * —— ; ſed Deus form am eli. m 

Juentia ornat, & c-. Homes, Odyſ. 8. The like alſo in Iliad, , 


*. 13 
* ? 2 (6) Al- 
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Chap. IJ. Of Man's Invention. 275 
greateſt Labours (6), Cares, yea and Dangers 
too, become pleaſant to him who is purſuing his 
Genius, and whole Ardour of Inclination eggs 
him forward, and buoys him up under all Oppo- 
ſition, and carrieth him through every Obſtacle 
to the End of his Deſigns and Deſires. _ 

2. The next is the Inwventive Power of the Soul 
(7). Under which I might ſpeak of many things, 
but I ſhall take Notice only of two, becauſe they 
manifeſt the particular Concern and Agency of 
the infinitely wiſe Creator. The N 

1. Is that Man's Invention ſhould reach to ſuch a 
great Variety of Matters; that it {hould hit upon 
every thing, that may be of any Uſe, either to 
himſelf, or to human Socjety, or that may any 
ways promote (what in him lies) the Benefit of 
this lower part of the Creation. A 

For the Illuſtration of this, I might take a View 
of all the Arts and Sciences, the Trades, yea 
the very Tools they perform their Labours and 
Contrivances with, as numerous as their Occa- 
ſions and Contrivances are various. Indeed what 


is there that falleth under the Reach of _ 
| en- 
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(6) Although Slomon declares, Eccleſ, 12. 12. that much 
Study is a wearineſs to the Fleſh, yet we ſee with what 
Pleaſure and Aſſiduity many apply themſelves to it. Thus 
Cicero tells of Cato, whom he calually found in Lucullas's 
Library, M. Catonem vjdi in Bibliotheca ſedentem, multis 
circumfuſum Stoicorum libris. Erat enim, ut ſcis, in eo inex- 
hauſta aviditas legendi, nec ſatiari poterat : quippe ne repre- 
henſionem quidem vulgi inanem reformidans, in ipſa curia ſo- 
leret legere ſepe, dum ſenatus cogeretur ut Heluo li- 
brorum —— videbatur. Cicer, de fini!.. L. 3. non longe ab 
initio, 

(7) Mentem hominis, quamvis eam non videas, ut Deum 
non vides, tamen ut Deum agnoſcis ex operibus ejus, ſic ex me- 
moria rerum, & Inventione, & celevitat « motus, omnique 
2 virtutis vim e. mentis agnoſcito. Cicer. 


| ple: queſt, „1. _ = 


276 Mang Invention. 
Senſes, that he doth not employ to ſome Uſe 
and Purpoſe for the World's Good? The Celeſtial 
Bodies, the Sun, the Moon, with the other Pla- 
nets, and the fixt Stars, he employs to the noble 
Uſes of Aſtronomy, Navigation and Geography. 
And what a noble Acumen, what a vaſt Reach 
muſt the Soul be endowed with, to invent thoſe 
curious Sciences of Geometry and Arithmetick, 
both Specious and in Numbers; and thoſe nice 
and various Inſtruments made uſe of by the Geo- 
metrician, Aſtronomer, Geographer, and Sailor ? 
And laſtly, what a wonderful Sagacity is ſhewn 
in the Buſineſs of Opricks, and particularly in the 
late Invention of the Teleſcope 2 wherewith new 
Wonders are diſcovered among God's Works in 
ng as there are here on Earth with the 
icroſcope, and other Glaſſe. 
And as for this lower World, what Material is 
there to be found, what Kind of Earth, or Stone, 
or Metal, what Animal, Tree, or Plant, yea 
even the very Shrubs of the Field; in a Word, 
What of all the excellent Variety the Creator has 
furnifh'& the World with, for all its Uſes and Oc- 
caſions, in all Ages; What, I ſay, that Man's 
Contrixance doth not extend unto, and make 


ſame. way or other advantageous to himſelf, and 


uſefſul ſor Building, Cloathing, Food, Phyſick, 


or for Tools and Utenſils, or for even only Plea- 
Jure'and Diverſion? „„ nin Yo 75 | 


x 4 
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But now conſidering the great Power and Ex- 
tent of human Invention 

2. There is another thing that dath farther de- 
monfſtrate the Super-intendence of the great Cre- 
ator and Conſervator of the World, and that is, 
that things of great, and abſolutely neceſſary Uſe, 
haye ſoon, and eaſily occurred to the Invention 


z 


of Man; but things of little Uſe, or very dan- 
gerous Ule, are rarely and flowly diſcovered, 
7 „ 2 af 7 * 1 g 5 2 . 11 Or 
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Chap. I. Of Man's Invention. 277 
or {till utterly undiſcoverd, We have as early 
as the Moſaick Hiſtory, an account of the 
Inventions of the more uſeful Crafts and Oc- 
cupations. Thus Gen. 3, 23. Adam was ſent 
forth from the Garden of Eden, by God himſelf to till 
the Ground, And in the next Chapter, his two 
Sons Cain and Abel, the one was of the ſame Oc- 88 
cupation, a Tiller of the Ground; the other a 
Keeper of Sheep (8). And the Poſterity of theſe 
are in the later End of this Gen. 4. recorded, 

Jabal to have heen the Father of ſuch as dwell in Tents 
(9) ; i.e. He was the Inventer of Tents, and pitching 
thoſe moveable Houſes in the Fields, for looking 
after, and depaſturing their Cartel in the Deſarts 
and uncaltivated World: Tubal-Cain was an Inſtru- 
Her of every Artificer in Braſs and Iron, or the firſt 
; that found the Art of Melting and Malleating (11) 
5 Metals, and making them oleful for Tools, and 
. other neceſſary Implements. And his Siſter 
Naamah, whoſe Name is only mention d, is by 
ſome thought to have been the Inventor of Spin- 
ning and Cloathing. Yea the very Art of Muſick. is 
thus early aſcribed to Jabal ; lo indulgent was 
the Creator to find a means to divert Melancholy, 
to cheer the Spirits, and to entertain and pleaſe 
Mankind, But for things of no uſe, or but little 
Ule, or of pernicious Conſequence, either they 
have been much later thought of, and with great 
Difficulty, and perhaps Danger too, brought to 
pals, or elſe they ſtill are, and perhaps will al- 
ways remain, Exerciſes of the Wit and Invention 
of Men. r 
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(8) Gen. IV. 2. (9) v. 20. (10) v. 22, | 
(11) Tove ν the LXX call him, i. e. A Worker with 


an Hammer. 


(12) . 21. T4 f . Ra (x5) Al. 
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. 278 : Of Mar. Invention: | Book v. 
Of this we might give divers Inſtances ; in Ma. 
thematicks, about ſquaring the Circle (13); in Me. 
chanicks, (14) about the Art of Flying; and in 
Navigation, about finding the Longitude. be 

1 E things, 


(13) Altho' the Guadrature of the Circle hath in former 
Ages exerciſed ſome of the greateſt Mathematical Wits, yet 
thing hath been done therein ſo conſiderable, as in, and 
/ the middle of the laſt Century; when in the Year 1657 
thoſe very ingenious and great Men, Mr. William Neile, and 
My Lord Brounker and Sir Chriſtopher Wren afterwards, in 
the ſame Year, geometrically demonſtrated the Equality of 
ſome Cur ves to a ſtrait Line. Soon after which, others at 
home and abroad did the like in other Curves. And not 
Iong afterwards this was brought under an Analytical Calcu- 
Ius : the ſirſt Specimen whereof, that was ever publiſh'd, 
Mr. Mercator gave in 1668, in a Demonſtration of my Lord 
Brounker's Quadrature of the Hyperbola by Dr. Wallis's In- 
finite Series. But the penetrating Gepiusof Sir Iſaac Newton, 
Had diſcovered a Way of attaining the Quantity of all qua- 
_ drible Curves analytically by his Method of Hxxions, ſom: 
fime before the Year 1668, as I find very probable from an 
hiſtorical Account in a long Letter of Mr. Collins, written 
in his owp Hand, and ſept to Richard Townley, Eſq; of Lan. 
ca ſbire, whoſe Papers are in my Hands. In that Letter, 
Mr. Collins faith, that in September 1668, Mr. Mercator 
 publiſh'd his Logarithmotechnia, one of which he ſoon ſent to 
Dr. Barrow, «pho thereupon ſent him up ſome Papers df 
Mr. Newton's (now Sir Iſaac) by which, and former Commu- 
vic ation made thereof by the Author, to the Doctor, it appears 
that the ſaid Method way invented ſome Years before by the ſaid 
Mr. Newton, and generally applied. And then he — on 
to give ſame Account of the Method, what it performs in 
the Circle, &fc. what Mr. Gregory had done in that kind, 
abo intended to publiſh ſomecubat in Latin about it, but would 
not anticipate Mr. Newton, the firſt Inventer thereof, with 
much more of this Nature. The Deſign I find of that inde- 
fatigable Promoter of Mathematicks, Mr. Collins, was to 
+cquaint Mr. Toauneley in his Letter with what had been 
Sono, aud to get the Aſſiſtance of that ingenious Gentleman, 
towards the coinpleating a Body of Algebra. 25 
__ © (14) I do not mention here the perpetual Motion, which 
bath"exercifed,the Mechanical Wits for many Ages, becauſe 
itisathing impoſſible, if not a Conttadiction; as the before- 
commended Dr. Clarke aſſents in Robaul. Phy. p. 133. 
a RT I CE ns a (15) Grews 


dn. — 


— 


28 0 | 7 | F 1 3 0 . * g <b> . F A” 
Chap- l Of Mum Invention.” 279 


- 


hings, altho' ſome of them in Appearance in- 
nocent, yea perhaps very uſeful, yet remain for 
the moſt part ſecret, not becauſe the Diſcovery 
of moſt of them is more impoſſible or difficult 
than of many other things which have met with 
2 Diſcovery, nor is it for want of Man's Diligence 
therein, or his careful Purſuit and Enquiry after 
them (for perhaps nothing already diſcovered hath 
been more eagerly ſought after) but with much 
better Reaſon (I am ſure with greater Humility 


* 


and Modeſty) we may conclude it is, becauſe _ 


the infinitely wiſe Creator and Ruler of the World 
hath been pleaſed to lock up theſe things from 
Man's Underſtanding and Invention, for ſome 
Reaſons beſt known to himſelf, or becauſe they 
might be of ill Conſequence, and dangerous 
amongſt Men. As in all probability the Art of 
Flying would particularly be : an Art which in 
ſome Caſes might be of good Uſe, as to the Geo- 
grapher, and Philoſopher ; bur in other Reſpects 


might prove of dangerous and fatal Conſequence; 


as for Inſtance, by putting it in Man's Power 
to diſcover the Secrets of Nations and Families, 
more than is conſiſtent with the Peace of the 
World for Man to know; by giving ill Men great- 
er Opportunities to do Miſchief, which it would 
not lie in the Power of others to prevent; and 
as one (15) obſerves, by making Man leſs ſociable. 
* For upon every true or falſe Ground of Fear, 
* or Diſcontent, and other Occaſions, he would 


“ have been fluttering away toſome other Place: 


* and Mankind, inſtead of cohabiting in Cities, 
* would, like the Eagle, have built their Nets 
te upon Rocks, LOL 

| | That 
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(15) Greqvs Coſmol. Sie L. 1. ch. 5. 9 25, 


(16) Neme 


2% f Man's Invention: Book V. 
That this is the true reaſon of theſe Matters, is 
manifeſt enough from holy Scripture, and Reaſon 
(16) alſo gives it's Suffrage thereto. The Serip- 
tures exprefly tell us that Every good Gift, and every 
perfect Gift is from above, and cometh down from the 
Faiber of Lights. S. James 1. 17. Solomon, Prov. 2. 6. 
faith, The Lord giveth Wiſdom : out of bis Mouth 
cometh Knowledge and Underſtanding. And El:hu 
is very expreſs, Job. 32.8. But there is 4 Spirit in 
Man: and the Inſpiration of the Almighty giveth them 
Underſtanding Liyed aum ien i Sfioxuon, As the 
LXX render it, The Inſpiratus, the Afﬀtatus of the Al- 
mighty, is their Iuſtructor, Miſtreſs or Teacher. And 
in Scripture not only the more noble Superiour 
Acts of Wiſdom or Science, but much Inferiour 
alſo, bear the Name of Wiſdom, Knowledge and 
Underſtanding, and are aſcribed unto GOD. 
Tis well known that Solpmon's Wiſdom is wholly 
aſcribed unto GO D: and the Wiſdom, and Un- 
derſtanding which GOD is ſaid to have given 
him, 1. King. 4, 29. is particularly ſet forth in the 
following Verſes, by his great Skill in moral and 
natural Philoſophy, in Poetry, and probably in 
Aſtronomy, Geometry, and ſuch other of the po- 
liter Sciences; for which Egypt, and the Eaſtern 
Nations were celebrated of old (17): And Solo- 
mon's Wiſdom excelled the Wiſdom of all the Children of 
the Eaſt Countrey, and all the Wiſdom of Egypt. For be 
was Wiſerthan all Men: than Ethan, &c. and he ſpake 
| | 3000 
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(16) Nemo igitur vir magnus ſine aliquo afflatu divino un- 

uam fuit. Cicer. de nat. Deor. L. 2. 
" (17) Eeypt and ſome of the Eaſtern Nations are celebrated 
for their Skill in polite Literature, both in Scripture and 
propane Story. Job was of thoſe Parts: ſo were the Supe 
and Ma yet, the Brachmans, and Gymneſophifts. Moſes an 
Daniel had their Education in theſe Parts, and tha goras, 
Democritus, and others, trayclled into theſe Parts for the 


lake of their Learning. 
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Chap l- Of Many Inuentim 28. 
3000 Proverbs; and his Songs were 1005. And he 
{pake of Trees from the Cedar to the Hyſſop of the Wall, 
(5. e. of all ſorts of Plants) alſe of Beaſts, Fowl, 
Creeping things, and Fiſhes. So likewiſe the Wiſdom 
of Daniel and his three Companions is aſcribed un- 
to GOD, Dan. 1, 17. As for theſe four Children, 
God gave them Knowledge, and Skill in all Learning and 
Wiſdom, and Daniel bad Underſtanding in all Viſions 
and Dreams. And accordingly in the next Chap- 
ter, Daniel acknowledgeth and praiſeth God, v. 20. 
21. Daniel anſwered and ſaid, Bleſſed be the Name of 
God for ever and ever, for Wiſdom and Might are his. 
He giveth Wiſdom unto the i iſeʒ and Knowledge. 
to them that know Underſtanding. But nat only Skill 
in the ſuperiour Arts and Sciences, but even in 
the more inferiour Mechanick. Arts, is called by 
the ſame Names, and aſcribed unto GO D. Thus 
for the Workmanſhip of the Tabernacle. Exod. 
31. 2. to 6. v. See, I have called by Name Bezaleel. 
And I have filled him with the Spirit of God, in Wiſdom, 
and in Underſtanding, and in Knowledge, and in all 
manner of Workmanſhip. To deviſe cunning Works, to 
work in Gold, Silver, and Braſs; and in cutting of _ 
Stones, to ſet them, and incarving of Timber, to work 
in all manner of Warkmanſhip. So the Spinſters, 
Weavers, and other Crafts- people, are called 
Wiſe-hearted, Exod. 35. 10. 25. and other places. 
And in Exod. 36, f. &c. the LOR D is ſaid to have 
put this Wiſdom in them, and Underſtanding tq 
know how to work all theſe manner of Works for. 
the Service of the Sanctuary. And laſtly, tq 
name no more Inſtances, Hiram the chief Ar- 
chitect of Solomon's Temple, is in 1. King. 7, 14. 
and 2. Chron. 2. 14. called a cunning Man filled with 
Wiſdom and Underſtanding, to work in Gold, Silver, 
Braſs, Iron, Stone, Timber, Purple, Blue, fine Linnen, 
and Crimſon ; alſo to grave, and find out every Device 
which ſhould be put to him. 
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Thus doth the Word of God aſcribe the Contri, 
vances and Crafts of Men, to the Agency or In- 
fluence of the Spirit of God upon that of Man. 
And there is the ſame Reaſon for the Variety of 
Genii or Inclinations of Men alſo; which from the 
ſame Scriptures may be concluded to be a Deſig- 
nation, and Tranſaction of the ſame Almighty 
Governour of the World's Affairs. And who in- 
deed but He could make ſuch a divine Subſtance, 
endowed with thoſe admirable Faculties, and 


Powers as the Rational Soul hath ? a Being to bear 
the great Creator's Vice-gerency in this lower 
World; to employ the ſeveral Creatures; to make 


uſe of the various Materials; to manage the 


grand Buſineſſes ; and to ſurvey the Glories of all 


the viſtble Works of God! a Creature, without 
which this lower World would have been a dull, 
uncouth and deſolate kind of Globe! who TI ſay, 
or what leſs than the Infinite GO D could make 
fuch a Rational Creature, ſuch adivine Subſtance 
as the Soul! For if we ſhould allow the Atheiſt 
any of his nonſenſical Schemes, the Epicurean his 
Fortuitous Concourſe of Atoms, or the Cartefias 
(18) his created Matter put in Motion, yet _ 

what 


— 
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(18) As we are not to accuſe any falſly, ſo far be it from 
me to detract from ſo great a Man as Monſieur Cartes was; 
whoſe Prir.ciples, although many have perverted to Athei- 
ſtical N and whole Notions gave ſome of them but 
an ill Aſpect; yet I am unwilling to believe he was an A- 


theiſt, ſince in his Principia Philoſophie, and other of his 


Works, he vindicates himſelf from this Charge, and fre- 
quently ſhews a great Reſpe& for Religion : beſides, that 
many of his ſuſpicious Opinions are capable of a favoura- 
1 — which will make them appear in a bet- 
ter Form. Thus when he diſcardeth Final Cauſes from his 


3 it is not a Denial of them, but only excluding 


ration of them, for the ſake of free Philoſophi- 


the Conti 
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what tolerable Senſe could he, in his Way, pro- 
duce ſuch a divine, thinking, ſpeaking, contrivin 
Subſtance as the Soul is; endowed exactly wit 
ſuch Faculties, Powers, and Diſpoſitions as the 
various Neceſſities and Occaſions of the World 


require from ſuch a Creature? Why ſhould not 
rather all the Acts, the Diſpoſitions, and Contri- 
vances of ſuch a Creature as Man (if made in 4 
mechanical Way, and not contrived by God) have 
been the fame? Particularly why ſhould he not have 
hit upon all Contrivances of equal Uſe early as 
well as many Ages ſince ? Why not that Man 
have effected it, as well as this, ſome thouſands of 
Years after? Why alſo ſhould not all Nations, 
and all Ages (19) improve in every thing as welt 

| | as 


4 — ** 


; ; a ? 
lng ; it being the buſineſs of a Divine, rather than a Phi- 
loſop | 


her, to treat of them. 

(19) For Ages of Learning and Ignorance we — | 
pare the preſent, and ſome of the Ages before the Refor- 
mation. The laſt Century, and the few Years of this, have 
had the Happineſs to be able to vie with any Age for the 
Number o 1 Men of all Profeſſions, and the Im- 
provements made in all Arts and Sciences; too many, and 
too well known to need a Specification. | 

But for Ignorance we may take the gth Age, and ſo down 
to the Latin Even as low as Q. Elizabeth, althongh 
Learning began to flouriſh, yet we may gueſs how Matters 
ſtood, even among the Clergy, by her 53 [njun#. No. 1559. 
Such as are but mean Readers, ſhall peruſe over before, once or 
twice, the Chapters and Homilies, to the intent they may read 
to the better Underſtanding of the People, the more Encourage- 
ment to Godlineſs. Spar. Collect. pag. 82. But this is no- 
thing in Compariſon to the Ages before, when the Monk 
ſaid, Gracum non eſt legi, or as Eſpenceas more clegantly 
hath it, Grace noſe ſuſpectum, Hebraice prope Hereticum. 
Which Suſpicion (ſaid the learned Hakewill) Rhemigins 
ſurely was not guilty of, in commenting upon diffamatis, 
I Thef. 1. 8. who ſaith that St. Paul * improperly 


put that for divulgatus, not being aware that St. Pax] wrote 
| in 
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as chis or that Age or Nation (20) only? Why | 
ſhould the Greeks, the Arabians, the Ay ag or 
the Egyptiani of old, ſo far exceed thoſe of the | 


ſame Nations now? Why the Africans and Ameri. 
cam ſo generally ignorant and barbarous, and 
the Europeans, for the moſt part, polite and culti. 
vated, addicted to Arts and Learning? How 

5 73 Wh Ff 


in Greek, and not in Latin. Nay, ſo great was their Igno- 
rance, not only of Greek, but of Latin too, that a Prieſt 
baptized in nomine Patria, & Filia, & Spiritua ſan@a, 
Another ſuing his Pariſhionets for not paving his Church, 
roved it from Jet. 17, Paveant ili, non paveam ego. Some 
Divines in Eraſmus's time, ' undertook to prove Hereticks | 
ought to be burnt, becauſe the Apoſtle ſaid Hæreticum de- | 
vita. Two Fryars diſputing about ere of Worlds, 
one proved it from Annon decem ſunt facti mundi? The other | 
replied, Sed ubi ſunt novem? And notwithſtanding; their Ser- 
vice was read in Latin, yet fo little was that underſtood, that 
an old Prieſt in Hen. VIII. read Mumpſimus Domine,torSumpſe. 
mus: and being admoniſhed of it, he ſaid, he had done ſo for 
Thirty Years, and would not leave his old Mympſimis for 
their new Sumpſemus. Vid. Hakew, Apol. L. 3. c. J. Sed. 2. 
(30) There zs (it ſeems) in Wits and Arts, as in all things 
beſides, a kind of circular Progreſs : they have thelr Birth, 
their Growth, their Flouriſhing, their Falling, their Fading; 
and within a while after, their Reſurrection, and Reflonriſh- 
ing again. The Arts flouriſhed for a long time among the 
Perſians, the Chaldeans, the Egyptians. <—— But after- 
wards the Grecians got the ſtart of them, and are now be- 
come as barbarous themſelves, as formerly they eſteemed alt 
beſides themſelves to be. About the Birth of Chriſt, Lear- 
ning began to flouriſh in [taly, and ſpread all over Chriſten- 
dom; till the Goths, Hunns and Vandals ranſacked the Li- 
braries, and defaced almoſt all the Monuments of Antiqui- 
ty; ſo that the Lamp of Learning ſeemed to be put out 
or near the Space of 1000 Years, till the firſt Manor King 
of Africa and Spain raiſed up, and ſpurred forward the 
Arabian Wits, by great Rewards and Encouragements. 
Afterwards Petrarch opened ſuch Libraries as were unde- 
1 moliſhed. He was ſeconded by Boccace, and John of Ra- 
venna, and ſoon after by Aretine, Philelphus, Valla, &c: 
And thoſe were followed by Anecas Sylvins, Angelus Po- 
litanus, Hermolaus Barbavus, Marſilius Ficinus, and Job. 


Picus of Mirandula. Theſe were backed by Rud. AG. 
| * „5 hubs 
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Chap l. Of Man's Invention. _ 285 
could it come to paſs that the Uſe of the Maget 
(21); Printing (22), Clocks (23), Teleſcopes ( 24), 
| | an 
Reucline, Melanct bon, Joach, Camerarius, Wolphlazius, 
Beat. Rheanus, Almaines: by Eraſmus of Rotterdam,; Vives, 
a Spaniard ; Bembus, Sado/etus, Eugubinus, Italians : Tur 
nebus, Muretus, Ramus, Pitheus, Budeus, Amiot, Scaliger 
Frenchmen : Sir Tho. More and Linaker, Engliſhmen, 
about this time, even thoſe Northern Nations yielded their 
great Men; Denmark yielded Olaus Magnus, Holſter, Tycho 
Brabe, and Hemingins ; and Poland, Hoſius, Frixius, and Crume 
u. But to name the Worthies that followed theſe, down 
to the preſent time, would be endleſs, and next to impoſe 
ſible. bee therefore Hatewill's Apolog. L. 3. c. 6. G.-2. 
(21) Dr. Gilbert, the moſt learned and accurate Writer on 
the Magnet, ſhews that it's Attractive Vertue was known 
as early as Plato and Ariftotle : but it's Direction was a diſ- 
covery of later Ages. He ſaith, Saperiori evo 300 aut 400 
labentibus annis, Motus Magneticus in Boream & Auſtrum 
repertus, aut ab hominibus rurſus recognitus fuit. De Mag. 
L. 1. c. 1. But who the happy Inventer of this lack 
Diſcovery was, is not known. + ere is ſome, not inconſi- 
derable, Reaſon, to think our famous Country- man, Rog. 
Bacon either diſcovered, or at leaſt knew of it. But for it's 
Uſe in Navigation, Dr. Gilbert ſaith, In regno Neapolitans 
Melphitani omnium primi (uti ferunt) pyxidem inſtruebant 
nauticam, an edocti a cive quodam Fol. Goia A. D. 
1300. ibid. If the Reader hath a mind to fee the Argu- 
ments for the Invention, being as old as Solomon's or Plau- 
tus's time, or of much younger date, he may conſult Hake- 
will. ib. c. 10. F. 4. or — as Piley. L. I. e. 1. 6. 195 
As to the Magnetick Variation, Dr. Gilbert attributes the 
Diſcovery of it to Sebaſtian Calott. And the Inclination, 
or Dipping of the Needle, was the Diſcovery of our ingenious 
Rob. Norman And laſtly, the Variation of the Variation was 
firſt found out by the ingenious Mr. H. Gellibrand, Aſtron. 
Prof. of Greſham-Col. about 1634. Vid. Gellibr. Diſc. Math. on 
the Variat. of the Magn. Need. and its Variat. Anno 1635. 
But ſince, Dr. Halley, having formerly in Philoſ. Tran}. No. 
148.and 195. given a probable Hypothelis of the Variation of 
the Compatk did in the Year 1700 undertake a long and ha- 
ꝛardous Voyage, as far as the Ice near the South Pole, in or- 
der to examine his ſaid Hy potheſis, and to make a Syſtem of 


alt. AA. WIL 


the Magnetieal Variations: which being ſoon after publiſhed, 
has been fince abundantly confirmed by the French, as may 
be ſeen in ſeveral of the late Memotrs de Phyſique & de Ma- 
lbeꝛmatiſ ue, publiſhed by the French Academiedes Sciences. 


To 
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286 Of "Murs Invention Book V. 
To theſe Diſcoveries, I hope the Reader will excuſe me, 
if T add one of my own, which I deduced fome Years ago, 
from ſome magnetical Experiments and Obſervations I made; | 
which Diſcovery I alfo acquainted our Royal Society with | 
ſome time ſince, viz, That as the common, horizontal Nee. 
dle is continually varying towards the E. and W. ſo is the 
Dipping-Needle varyin 1 and down, towards or from- 
—— the Zenith, with the magnetick, Tendency deſeri- 
bing indeed a Circle round the Pole of the World, as ] 
conceive, or ſome other point. So that if we could procure 
a Needle ſo nicely made, as to point exactly accordin 

to it's magnetick Direction, it would, in ſome certain Num- 


ber of Years, deſcribe a Circle of about 13 gr. Radins 7 
round the magnetick Poles Northerly and Southecly. This l 
I have for ſeveral Years ſuſpected, and have had ſome Rea- 

| ſon for it too, and three or four Years ago mentioning. it > 
at a Meeting of our Royal-Society, they were pleaſed to 
cauſe it to be enter d in the Journals: but I have not yet - 
been ſo happy to procure a tolerable good Dipping-Needle, { 
or other — one to my Mind, to bring the thing to ſuffi- 1 
eient Teff of Experience; as in à ſhort time Thope to do, ha- 1 


ving lately hit upon a Contrivance that may do the thing. 
(22) It is uncertain who was the Inventer of the Art of 


Printing,cveryHiſtorian aſeribing the Honour thereof to his 4 
ownCity or Country. Accordingly ſome aſcribe the Invention 4 
of it to Fohn Guttenberg, a Knight of Argentine, about 1449, / 


and fay that Fauſtus was only his Aſſiſtant. Bertizs aſeribes 1 


it to Lawrence Jobn of Haerlem, and ſaith Fuft or Fauſt ſtole 


from him both his Art and Tools. And to name no more; I 
ſome attribute it to Fohn Fuſt or Fauſt, and Peter Schoeffer 4 
(called by Fuſt in ſome of his [mprimaturs, Pet. de Gerneſhem 
puer meus.) But there is now to be ſeen at Haerlem, a Book or 
two printed by Laur. Koſter, before any of theſe, viz. in 1430 
and 1432 (See Mr. Ellis: Letter to Dr. Tyſon, in Phil. Tranſ. 80 
No. 286.) But be the firſt Inventer who it will, there is * 
however great Reaſon to believe, that the Art received great 
Improvements from Fauſt and his Son in Law Schoeffer, the 
latter being the Inventer of metalline Types, which were 4 
cut in Wood before, firſt in whole Blocks, and afterwards 


in A Types or Letters. See my learned Friend Mr. Wan- . 
ley's Obſervations in Philoſ. Tranſ. No. 288 and 310. y 
(23) Concerning the Antiquity and Invention of, Clocks 5 
and Clock-wwork, I refer the "Pow to a little Book, called 4 


the Artificial Clock- maler, Ch. 6. Where there is ſome Ac- of 


count of the Ancients Inventions in Clock-work, as Archi- V 
medes's Sphere, Cteſibius's Clock, &c. 5 50 
(24) The Invention of Teleſcopes, Hieron. Syrturus gives 


this Account of, Prodiit Anno 1609, ſeu Genius, ſeu alter 
ood Bats vir 
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and an hundred things beſides ſhould eſcape the 
Diſcovery of Archimedes, Anaximander, Anaxime= 
nes, Poſidonius, or other great Virtuoſo's of the 
early Ages, whoſe Contrivances of various En- 
ines, Spheres, Clepſydrz and other curious In- 
33 are recorded (25)? And why cannot 
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vir adbuc incognitus, Hollandi ſpecie, qui Middleburgi in Ze- 
landia convenit Job. Lipperſein = - Fuſſit perſpicilla 
plura tam cava quam convexa, confici, Condicto die vediit, 
abſolutum opus cuptens, atque ut ſtatim habuit pre manibus, 
tina ſuſcipiens, cavum ſcil.  convexum, unum & alterunt 
oculo admovebat, & ſenſim dimovebat, ſive ut puntum concurs 
ſus, ſove ut artificis opus probaret, poſtea abiit. Artiſex, inge- 
vii minime expers, & novitatis curioſus, ce pit idem ſacere & 
imitari, &c. Vid. Muſ. Worm. L. A. c. 7. 

(25) Among the curious Inventions of the Antients, 
Archytas's Dove was much famed : of which 4ul. Gellius 
gives this Account, Scripſerunt Simulachrum Columbe e ligno 
ab Archyta ratione quadam diſciplinaque mechanita fattum, 
wlaſſe. Ita erat ſcilicet libramentis ſuſpenſum, & aura ſpiris 
tus incluſa atque occulta concitum. No. Attic. L. 10. c. 12. 
The ſame eminent Pythagorean Philoſopher (as Favorinus- 
in Gellius calls him) is by Horace accounted a notable Gees 
metrician too, Te maris & terre, numeroque carentis arena 
Menſorem Archyta. Among the reſt of his Inventions, 
Children's Rattles are aſcribed to him. Ariſtotle calls them 
Ae SNN, Polit. 8. i. e. Archytas's Rattle. And Dio= 
genzanus the Grammarian gives the Reaſon of his Inyen= 
tion, *AeWTy mA* my i , &c. That Archytas's Rattle 
was to quiet Children ; for he having Children contrived the. 
Rattle, which he pave them to prevent their [tumbling, = 
aν,md oi] other Rs about the Houſe. LN | | 

To theſe Contrivances of Archytas, we may add Regiomen-- 
tanus's Wooden Engle, which flexy forth of the City alf. in the, 
Air, met the Emperor a good way off, coming towards it, and 
having ſaluted him, veturn'd again, waiting on him. to the 
City Gates. Alſo his Iron-fly, which at a Feaſt few forth. 
of bis Hands, and taking a Round, returned thither again. 
Vid. Hakewill ub. fupr. c. 10. C. . eee 
As to other Inventions of the Antients, ſuch as of Letters, 
Bricks and Tiles, and building Honſes, with the Saw, Rule 
ind Plumbet, the Lath, Angre, Glue, &c. alſo the making 

P 'F) | | Braſs, 


w. 


the preſent or pait Age, ſo eminent for polite 
Biterature, for Diſcoveries and Improvement; 
in al} curious Arts and Buſineſffes (perhaps beyond 
any known Age of the World, why cannot it, I 
fay)- diſcover thoſe hidden Que, which may 
probably be referved for the Difcovery of future, 
and leſs learned Generations? SE 

Of theſe Matters, no ſatisfactory Account can 
be given by any mechanical Hypotheſis, or any 
other way, without taking in the My ns 
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Brals, Gold, and other Metals; the uſe of Shields, Swords, 
Bows end Arrows, Boots, and other Inſtruments of War; 
the Pipe, Harp, and other muſical Inftruments ; the buil. 
ding of Ships, and Navigation, and _—_ other things be. 
frdes; the Inventers of theſe (asreported y ancient Heathen 
_— may be plentifully met with in Plin. Nat. Hip, 
S 
But in this Account of Pliny, we may obſerve whence the 
Ancients feven the Romans themſelves in ſome meaſure)had 
theirAecounts of theſe Matters, vix. from the fabulous Greeks, 
who were fond of aſcribing every thing to themſelyes. The 
Truth is (faith the moſt learned Biſhop Stillingfleet) there is 
rot hing in the World uſeful or beneficial to Mankind, but they 
have made a Shift to find the Author of it among themſelves, 
If we enquire after the Original of Agriculture, we are told of 
Ceres and Triptolemus ; if of Paſfurage, we are told of an 
Areadian Pan; F of Wine, we preſently hear of a Liber Pater; 
if of Iron Inſtruments, then who but Vulcan? if of Muſick, 
none like to Apollo, If we preſs them then with the Hiſtory 
of other Nations, they ave as well provided here : if aweenquire 
an account of Europe, Aſia, or Libya; for the Bf ae art 
told a fine Story of Cadmns's Sifter ; for the ſecond of Prome- 
theus's Mother of that Name; and for the third of a Daugh- 
ter of Epaphus. And ſo the learned Author goes on 
with other particular Nations, which they boaſted them- 
ſelves to be the Founders of. Only the grave. Athenians 
. $honght Scorn to have any Father aſſigned them, their only 
Ambition. was io be accounted Aborigines & genuini Terra. 
But the Ignorance and Vanity of the Greek Hiſtory, that 
learned Author hath ſufficiently refuted. Vid, Silling. Orig. 
Scr. Part 1. B. 1. Ch. 4 * 
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world: who oftentimes doth manifeſt himſelf in 


ſome of the moſt conſiderable of thoſe Works of 


Men, by fome remarkable Tranſactions of his 
Providence, or by ſome great Revolution or other 
happening in the World thereupon. Of this I 
might inſtance in the Invention of Printing (26), 
ſucceeded firſt by a Train of Learned Men, and 
the Revival of Learning, and foon after that by 
the Reformation, and the much greater Improve- 
ments of Learning at this Day. But the moſt 
confiderable Inſtance I can give is, the Progreſs 
of Chriftianity by means of the civilized Diſpoſi- 
tion, and large Extent of the Roman Empire. The 
later of which, as it made way for human Power; 


ſo the former made way for our moſt excellent 


Religion into the Minds of Men, And ſo I hope, 
and earneſtly pray, that the Omnipotent and 


Allwife Ruler of the World will tranſact the 


Affairs of our moſt holy Religion e're it be long 
in the Heathen World; that the great Improve- 
ments made in the laſt, and-preſent Age, in Arts 
and Sciences; in Navigation and Commerce, may 


be a means to tranſport our Religion as well as 


Name, through all the Nations of the Earth. 


For we find that our Culture of the more police 


and curious Sciences, and our great Improve- 
ments in even the mechanick Arts, have already 


made 


(26) Whether Printing was invented in 1440, as many 
Imagine, or was ſooner practiſed, in 1430 or 1432, as 
Mr. Ellis's Account of the Dutch Inſcription, in Phil. Trarſ. 


No. 286. doth im rt ; it is however manifeſt, how great 
an Influence (as it was natural) this Invention had in the 


promoting of Learning ſoon afcerwards, mentioned before 


in Note 20. After which followed the Refotmation about 


Va 620 


the Year 1517. 
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dence of the great Creator and Ruler of the 
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made a Way for us into ſome. of the largeſt and 
fartheſt diſtant Nations of the Earth; particular. 


ly into the great Empire of China (27). 
And now before I quit this Subject, I cannot | 


but make one Remark, by way of practical Infe- 
rence from what has been laſt faid ; and that is, 
Since it appears that the Souls of Men are orde. 
red, diſpoſed and actuated by God, even in ſecu- 
lar, as well as ſpiritual, Chriſtian Acts; a Duty 
ariſeth therefrom on every Man, to purſue the 
Ends, and anſwer all the Deſign of the diving 
Providence in beſtowing his Gifts and Graces up- 
on him. Men are ready to imagine their Wit, 
Learning, Genius, Riches, Authority, ,and ſuch 
like, to be Works of Nature, things of Courſe, 
or owing to their own Diligence, Subtilty, or 
Secondary Cauſes ; that they are Maſters of them, 
and at Liberty to uſe them as they pleaſe, to 
gratily their Luſt or Humor, and ſatisfy their de- 
praved Appetites. But it is evident, that theſe 

way things 


(27) The Chineſe being much addicted to Judicial Aſtro- 
logy, are great Obſervers of the Heavens, and the Appea- 
rances in them. For which Purpoſe they have an Ob ſerva- 
tory at Pekin, and Five Mathematicians appointed to watch 
every Night; Four towards the four Quarters of the World, 
and One towards the Zenith, that nothing may eſcape thei? 
Obſervation. Which Obſervations are the next Morning 
brought to an Office to be regiſtred. But notwithſtanding 
this their Diligence for many Ages and that the Emperor hath 
kept in his Service above 100 Perſons to regulate the Ka- 
lendar, yet are they ſuch mean Aſtronomers, that they owe 
the Regulation of their Kalendar, the Exactneſs in calcu- 
lating Eclipſes, &c. to the Europeans; which renders the 
European Mathematiciansfa acceptable to the Emperor. that 


Father Verbieft, and divers others, were not only made Prin- 


cipals in the Obſervatory, but put into Places of great 
Truſt in the Empire, and had the greateſt Honours paid 
them at their Deaths, Vid, La Conte Mem. of China, Letter 
2d. Oc. E, 
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Chap IJ. Of Man's. Invention. 29x 
things are the Gifts of God, they are ſo many 
Talents entruſted with us by the infinite Lord of 
the World, a Stewardſhip, a Truſt repoſed in us; 
for which we muſt give an Account at the Day 
when our Lord ſhall call: according to that pa- 
rabolical Repreſentation of this Matter by our 
Bleſſed Saviour. Matt. 25. 14. | | 5 

Our Duty then is not to abuſe theſe Gifts of 


| God, not to neglect the Gift that is in us, not to Hide 


our Talent in the Earth ; but as St. Paul exhortech 
Timothy, 2. Tim. 1. 6. we muſt fir up the Gift of 
God which is in ut, not let it lie idle, concea ed or 
dead; but we mult ayalonyir wt xducue, blow it up, 
and enkindle it, as the Original imports ; we mutt 
improve and employ our Gift to the Glory of 
the Giver ; or in that Miniſtration, that Ule of 
the World, for which he gave.it. Our Steward- 
ſhip, our Craft, our Calling, be ic that of the 
Ambaſſadors of Heaven, committed to us, as 
'twas to Timothy, by the laying on of Hands; or 
be it the more fecular Buſineſs of the Gentle- 
man, Tradeſman, Mechanick, or only Servant ; 
nay our good Genius, our Propenſity to any 
Good, as ſuppoſe to Hiſtory, Mathematicks, Bo- 
tany, Natural Philoſophy, Mechanicks, &c. I 
ſay all theſe Occupations, in which the Provi- 
dence of God hath engaged Men, all theſe In- 
clinations to which his Spirit hath diſpoſed them, 
ought to be diſcharged with that Diligence, that 
Care, and Fidelity, that our great Lord and 
Maſter may not ſay to us, as was ſaid to the un- 
faithful Steward, Luk. 16. 2. Give an Account x 
thy Stewardſhip, for thou mayeſt be no longer Steward: 
but that he may ſay, as tis in the Parable 2 
| FE Cite 
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cited, Matt. 25, 21. Well dane thoy good and fainbfa 
Servant, thou baſt been faithful ower a few things, | 
will make thee Ruler over many things, enter thou into 
the Foy of thy Lord. Since now the Caſe is thus, 
let us be perſuaded to follow Solgmon's Advice, 
Eccleſ. 9. 10. Whatſoever thy Hand findeth to do, d- 
it with thy Might (29): © lay hold on every Oc. 
& cafion that preſents itſelf, and improve it with 
* the utmoſt Diligence; becauſe now is the time 
« of Action, both in the Employments of the 
* Body, and of the Mind: now is the Seaſon 
Fe of ſtudying either Arts and Sciences, or Wil. 
ic dom and Vertue, for which thou wilt have no 
Opportunities in the Place whither thou art 
« going in the other World. For there is no Work 
* nor Device, nor Knowledge, nor Miſdom in the Grave 


* whither thou goeſt. 
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CHAP. Il 
Of Man's Bo Dy, particularly its POSTURE 


Here thus, as briefly as well I could, ſur. 
1 veyed the Soul, let us next take a View of 
Man's Body. Now here we have ſuch a Multipli- 
City of the moſt exquiſite Workmanſhip, and of 
the beſt Contrivance, that if we ſhould ftridly 
— the Body from Head to Foot, and ſearch 
only into the known Parts, (and many more lie 

undiſcovered) we ſhould find too _ and tedi- 

dus a Task to be diſpatched. I ſhall therefore 
have time only to take a Tranſient, and rr 
, Th . . Dn = kind 
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(29) Biſhop Patrick in loc. 
Ween Stat wee” (9) 


Chap. Ib Of May's Poftare. 293 
kind of View of this admirable Machine, and that 
ſomewhat briefly too, being prevented by other, 
particularly two excellent Authors of our own 
(1), who have done it on the fame Account as 
my ſelf. And che EE 

1. Thing that preſents itſelf ro our View, is the 
Erect * (2) of Man's Body: which is far the 
molt, 1 


it not the only commodious Poſture for a 
| Rational Creature, for him that hath Dominion 
over the other Creatures, for one that gan invent 
uſeful things, and practice curious Arts, For 
without this Erect Poſture, he could not have 
readily turned himſelf to every Buſineſs, and on 
every Occation. His Hand (3, particularly couid 

Re not 


3 — — — 2 „ 


(1) Mr. Ray in his Wiſdom of God manif ſted in the Works 
of rn and Dr. Cockburn Eat on Faith, Part 4. 
Eflay 5. | | Ef nk. ; 
8 Ad hanc providentiam Naturæ tam dilicentem [of which 
he had been before ſpeaking] tamque ſoler em adjungi muita 
poſſunt, e quibus intelligatur, quantæ res homi nibus a Deo, 
quamque extmee tribute ſient: qui primum es humo excita- 
tos, celſos & eveftos conſtituit, ut Deorum cognit ionem, cœlum 
intuentes, capere poſſent. Sunt enim e terra homines non ut 
incole, atque habitatores, ſed quaſi ſpectatores ſuperarum re- 
rum, atque cœleſtium, quarum ſpectaculum ad nullum aliud 
genus aui mantium perti net. Cic. de Nat. Deor. L. 2. 3 

(3) Ur autem ſapienti ſimum animalium eft Homo, fic & 
Manus ſunt organa ſapienti animali convenientia. Non enim 
quia Manus pabuit, propterea eft ſapientj ſimum, ut Anaxago- 
ras dicebat ; fed quia ſapientiſſimum erat, propter hoc Manus 
babuit, ut recti fime cenſuit Areſtotelet. Non enim Manus ip 
ſe hominem artes docuerunt, ſed Ratio. Manus autem ipſæ 
ſunt artium organa, &e. Galen. de Uſ. Part, L. I. e. 3. After 
which in the reſt of this firſt Book and part of the ſecond, 
he eonſiders the Particulars of the Hand. in order to enquire, 
2s he faith, ch. 5. Nam eam omnino Conſtitutionem babeat 
Lmanus] qua meliorem aliam habere non potuit. 

Of this Part, (and indeed of the other Parts of human 
Bodies) he gives ſo good an Account, that I eonfeſs I could 
not bus va he the Sell of that ingenious nd famed Le 


the A,. 
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294 Of Man's Poſture. Book V. 
not have been in ſo great Readineſs to execute the 
Commands of the Will, and Dictates of the Soul, 
His Eyes would have been the moſt prone, 
and incommodiouſly firuated of all Animals ; but 
by this Situation, he can caſt his Eyes upwards, 
downwards, and round about him: he hath a glo- 
rious Hemiſphere of the Heavens (4), and an am. 
ple Horizon on Earth (5) to entertain his 2 * 

wif 13 | nd 
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then, For an Example, (becauſe it is a little out of the 
Way) I ſhall pitch upon his Account of the different 
Length of the Fingers, L. 1. c. 24. The Reaſon of this 
e ee he ſaith, is, That the Tops of the Fingers may 
come to an Equality, cum magnas altquas moles in circuitu 
comprehendunt, & cum in ſeipſis humidum vel paruum corpus 
continere conantur. =—— Apparent vero in unam circuli cir. 
cumferentiam convenire Digiti quinque in actionibus hujuſmodi, 
maxime quando * ſpbæricum corpus comprehendunt 
And this — of the Fingers Ends, in graſping*Spheri. 
cal, and other round Bodies, he truly enough Faith, makes 
the Hold the firmer. And it ſeemg a noble and pious De- 
ſign he had in fo ſtrictly ſurveying the Parts of Man's Body, 
which take in his own tranſlated Words, Cum multa nam- 
que eſſet apud veteres, tam Medicos, quam 'Philoſophos de uti. 
litate particularum diſſentio ( zuidam enim corpora noſtra nul. 
lius gratia eſſe facta exiſtimant, nullaque omnino arte ; ali 
autem & alicujus gratia, & artificioſe. .) primun 
quidem tante hujus diſſentionis xerrjecoy invenire ffudui : dein- 
de vero & unam aliquam univerſalem methodum conſtituere, 
gua ſingularum partium corporis, & eorum quæ illis accidunt, 
utilitatem invenire poſſemus. Ibid. cap. 8. „ 
(. ) Pronaque cum ſpectant animalia cætera terram 
O Homini ſublime dedit, clumque tueri 
Fuſſit, & erectos ad ſidera tollere vultus, 
N ' Ovid. Metam. L. 1. car. 84 

(5) If any ſhould be ſo curious to defire to know how 
far a Man's Proſpe& reacheth by means of the Height of 
his Eye, ſuppoſing the Earth was an uninterrupted Globe, 
the Method is a common Caſe of Right angled plain Tri- 
angles; where two Sides, and an o polite Angle are given, 
Thus in Fig. 4. 4H B is the Surfh 
the terraqueous Globe: C the Center, ¶M C it's Semidiame- 
> E the Height of the Eye, and foraſmuch as HE is 3 
Tangent, therefore the Angle at Z is a Right-angle. * 
6 6ö-dd “ 00 - tha 
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Chap ll. Of Mas Poſture. 295 
that there are given Nc 396,3 Miles, or 20949655 Engliſſi 
Feet (according to B. II. Ch. . Note 1.) C E the ſame Length 
with the Height of the Eye on the Maſt of a Ship, orat only 
* a Man's Height, &c. added to it, and E HC the oppoſite 
Right-Angle. By which three Parts given, it is caſy to 
find all the other Parts of the Triangle. And firſt the An 
le at C, in order to find the Side HE, the Proportion is, 
2s the Side, C E, to the Angle at H:: So the Side HC, to the 
Angle at E, which being fubſtracted out of 90 gr. the Re- 
mainder is the Angle at C. And then, as the Angle at E is 
to it's oppoſite Side HC, or elſe, as the Angle at I is to it's 
op oſite Side CE :: So the Angle at C to it's oppoſite 
Sie E E, the viſible Horizon. Or the Labour may be 
ſhortned, by adding together the Logarithm of the Sum of 
the two given Sides, and the Logarithm of their Difference: 
the half of which two Logarithms, is the Logarithm of the 
Side required, nearly. For an Example we will take the 
two Sides in Yards, by reaſon ſcarce any Tables of Loga- 
rithms will ferye us farther. The Semidiameter of the Earth 
is 6983218; rhe Weighs of the Eye is 2 Yards more, the 
Sam of both 13966438. rr © tary x en (EE 7 


Logar. of which Sum is 9,1450856 
Logar. of 2 Yards (the Differ.) is o, 3010300 
Sum of both Logar. 7.446 1156 
The Half Sum 3.7230578 


is the Logar. of 5285 Yards == 3 Miles, which is the 
Length of Ne Line EA, or Diſtance the Eye can reach at 6 
Feet Height. . | 
This would be the Diſtance, on a perfect Globe, did the 
viſual Rays come to the Eye in a ftrait Line. But by means 
of the Refractions of the Atmoſphere, diſtant Objects on 
the Horizon appear higher than really they are, and may bg 
ſeen at a greater Diſtance, eſpecially on the Sea; which is 
2 Matter of great Uſe, eſpecially to diſcover at Sea the 
Land, Rocks, & c. and it is a great Act of the divine Pro- 
vidence in the Contrivance and Convenience of the Atmoſ- 
phere, which by this means enlargeth the viſible Horizon, 
and is all one as if the terraqueous Globe was much larger 
than really it is. As to the Height of the Apparent above 
the true Level, or how much diftant Objects are raiſed by 
the Refractions, the ingenious and accurate Gentlemen of 
the French Academy-Royal, have given us a Table in their 
Meaſure of the Earth ; Art, 12 9 
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And as this Erection of Man's Body is the moſt 
compleat Poſture ; ſo if we ſurvey the Proviſion 
made for it, we find all done with manifeſt De. 
_ gn, the utmoſt Art and Skill being employed 
herein. To paſs by the particular Conformati. 
on of many of the Parts, the Ligaments and 
Faſtnings toanſwer this Poſture, as che Faſtning, 
| for inſtance, of the Pericardium to the Diaphragm 
(which is peculiar to Man (6), I ſay paſſing by a 
deal of this Nature, manifeſting this Poſture to 
bean Act of Deſign) let us ſtopa little at the curi- 
ous Fabrick of the Bones, thoſe Pillars of the Bo- 
dy. And how artificially do we find them made, 
how curiouſly placed from the Head to Foot! 
The Yertebre of the Neck and Back Bone (7) 
made ſhort and complanated, and firmly braced 
with Mufcles and Tendons, for eafy Incurvati- 
ons of the Body, but withal for greater Strength, 
to ſupport the Body's own Weight, together with 
other additional Weights it may have Occaſion 
to bear, The 7high-Bones and Legs long, and 
ſtrong, and every way well fitted for the Motion 
of the Body. The Feet accommodated with a 
great Number of Bones, curiouſly and, firmly 
_ racked together (to which muſt be added the mi- 

niftry of the Muſcles (8) to anſwer all the Moti- 
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46) See Book 6. Ch. 5. Note 7. 
{7) See Book 4. Ch. 8. Note 2. | 
18) The Mechaniſm of the Foot would appear to be won- 
derfal, if I ſhould deſcenfl to a Deſcription of all parts: 
but that would be too long for theſe — therefore a 
brief Account (moſt of widen I owe to the before.commen- 
ded Mr. Cheſelden) may ſerve for a Sample. In the firſt 
Place, it is neceffary the Foot ſhould be concave, to enable 
us to ſtand firm, dl] that the Neryes and Blood-Veſlels may 
be free from Compreſſion whey we ſtand or walk. Inprdet 
hereanto the long Hexors of the Toes croſs one another bh 
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tions af the Legs and "Thighs, and at the ſame 
time to keep the Body upright, and prevent it's al- 
ling, by readily aſkſting againſt every Vacillation 
thereof, and wich eaſy anfl ready Touches keep- 
ing the Line of Iunixion, and Center of Gravity in 
due Place and Poſture (9). 
And as the Bones are admirably adapted to 
prop, ſo all the Parts of the Body are as incom- 
parably placed to poiſe it. Not one Side too 
heavy for the other, hut all in nice Aquipoiſe ; 
the Shoulders, Arms, and Sides æquilibrated on 
one Part; on the other Part the Viſcera of the 
Belly counterpoiſed with the Weight of the Sca- 
pular part, and that uſeful Cuſhion of Bleſh behind. 
And laſtly, to all this we may add the wonder- 
ful Concurrence, and miniftry of the prodigious 
Number and Variety of Muſcles, placed through- 
out the Body for this Service: that they ſhould 
ſo readily anſwer to every Poſture, and comply 
with every Motion thereof, without any previous 
N ; Thought 


rn r rod DEE 
the Bottom of the Foot, in the Form of a St. 4pndrew's 
Croſs, to incline the leſſer Toes towards the great One, 
and the great One towards the lefler. The for Flexors axe 
chiefly concerned in drawing the Toes towards the Heel. 
The Tranſverſalis Pedis draws the Outſides of the Foot to- 
wards each other C and by being inſerted into one of the 
Se[ſamoid Bones of the great Toe, diverts the Power of the 
Abductor Muſcle (falfly ſo called) and makes it become a 
Flexor, And laftly, the Peronæus longus runs round the outer 
Ankle, and obliquely forwards croſs the bortom of the 


Foot, and at once helps to extend the Tauſus, to conſtriſt 


the Foot, and to direct the Power of the other Extenſors ta- 
wards the Ball of the great Toe. Hence the Loſs of the 
Great Toe, is more than of all the other Toes. See alfa 
Mr. Cotoper s Anat. Tab. 28. &c. | 

(9) It is very well worth while to compare here what 
Borelli ſaith de mot Animal. Par. 1. cap. 18. de ftatione Ani, 
mal. Prop. 132, &c. to which J refer the Reader, it being 
too Jong to recite here. ne ee Sit DA eb (19) 

= $a 2 þ «4 Q 


c ning, leaping, and dancing, Nature's Laws 
% of Æquilibration ſhould always be obſerved ; 


that the Body muſt neceſſarily and immediate- 


ſions. For had he been a Rational Reptile he 
could not have moved from Place to Place faſt 
Enough for his Bufineſs, nor indeed have done any 
almoſt, Had he been a Rational Quadrupede, 


ez £ Wm 3 bp 


, £19) Borel, ibid. Prop, 143. 
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Thought or Reflext act, ſo that (as the excellent 
Borelli (10) faith) © It is worthy of Admiration, 
< that in ſo great a Variety of Motions, as run- 


© and when neglected, or wilfully tranſgreſſed, 


& ly tumble down, 
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CHAP. li. 
Of ile Fi6UrRandSn ark of Mans Bopy. 


FTTH E Figure and Shape of Man's Body is the 
| moſt commodious that could poſſibly be in- 
vented for ſuch an Animal ; the moſt agreeable 
to his Motion, to his Labours, and all his Occa- 


among other things, he had loſt the Benefit of his 
Hands, thoſe noble Inſtruments of the moſt uſe- 
ful Performances of the Body. Had he been 
made a Bird, beſides many other great Inconvee 
niences, thoſe before mentioned of his Flying, 
would have been ſome. In a Word, any other 


Shape of Body, but that which the Allwiſe Cre- 


ator hath given Man, would have been as in- 
commodious, as any Poſture but that of Erect: 
it would have rendered him more helpleſs, or have 
put in his Power to have been more pernici- 
ous, or deprived him of ten thouſand * ar 
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pleaſures, or Conveniences, which his preſent 
Figure capacitates him for. Dh 


CHAP. IV. 
Of the STATURE SIZE of Man's BODY. 


As in the Figure, ſo in the Stature and Size of 


Man's Body, we have another manifeſt In- 


dication of excellent Deſign. Not too Pygmean 
(1), nar too Gigantick (2), either of which 
Sizes would in ſome particular or other, have 
been incommodious to Himſelf, or to his Buſineſs, 
or to the reſt of his fellow Creatures. Too 
Pygmean would have rendered him too puny a - 
Lord of the Creation, too impotent and unfit to 
manage the inferiour Creatures, would have ex- 
poſed him to the Aſſaults of the weakeſt Animals, 
to the ravening Appetite of voracious Birds, and 
have put him in the Way, and endangered his 
being trodden in the Dirt by the larger Animals. 
He would have been alſo too weak for his Buſi- 
neſs, unable to carry Burdens, and in a Word, to 
tranſact the greater Part of his Labours and Con- 
gerns. | 
And on the other Hand, had Man's Body been 
made too monſtrouſly ſtrong, too enormouſly 
| | Gigan- 


[| > "REY 


(1) What is here urged about the Size of Man's Body, 
may anſwer one of Lucretiuss Reaſons why Ni ex nib.ls 
gienitur, His Argument is | gh 3+ 

Denique cur Homines tantos natura parave 

Non potuit, pedibus qui pontum per vada poſſent 

Tranſire, & magnos manibus divellere monteis? 

a E Lucret. L. 1. Car. 200. 

(2) Hand facile fit ut quiſquam & ingentes corperis vires, 

ingenium ſubtile habeat, Diodor, Sic, L. 17. | 8 

_ wr $a res | | 3 
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and all Wickedneſs, as well as of mo 
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Gigantick (3), it would have rendred him à 
ha 7... 


E Ex 5k * ww 2 * 2 — * *% LN > ** 22 AW. , "i. 27 * * , 1 ** 4 -_ 


—— 


(3 Altho' we read of Giants before Noah's Flood, Gen, 
6. 4. and more plainly afterwards in Num. 13, 33. Yet there 


is great reaſon to think the ſize of Man was always the ſame 


from the Creation. For as for the Nephilim or Giants. in 
Gen. 6. the Ancients vary about them: ſome taking them for 
great Atheiſts, and Monſters of Impiety, Rapine, Tyranny, 

rous Stature, accor- 
ding as indeed the Hebrew Sighification allows. 
And as for the Nepbilim in Num. 13. which were evident - 
ly Men of a * Size, it muſt be conſidered, that it is 
_ 11 e Fears and Diſcoment of the Spies, might 
add ſomewhat there unto. 


But be the Matter as it will, It is very manifeſt, that in 
both theſe Places, Giants are ſpoken of as Rarities, and 
Wondersof the Age, not of the common Stature, And ſuch 
Inftances we have had in all Ages; excepting ſome fabu- 
lous Relations: ſach as J take to be that of The#1obocchur, 
who is faid to have been dug up, Anno 1613, and to have 
been higher than the Trophies, and 26 feet _ ; and no 
better I ſuppoſe the Giants to have been, that OI. Magnys 
gives an account of in his 5th Book, ſuch as Harther, and 
Sterchater, among the Men; and among the Women, reperta 
eſt (ſaith he) pueila —— in capite vulnerata, ac mortua, in- 
duta chlamyde purpurea, longitudinis cubitorum 50, latitudinis 
inter humeros quatuor. Ol. Mag. Hiſt. L. 5. c. 2. | 

But as for the more credible Relations of Goliath (whoſe 


beight was 6 Cubits and a Span, 1 Sam. 17. 4- which accord- 


ing to the | mg curious and learned Lord Biſhop of Peter- 
borough, is ſomewhat above 11 fect Engliſh,vid.Biſhop Cum- 
berland of Fewiſh Weights and Meaſures) of Maximinus the 
Emperor, who was 9 feet high, and others in Auguſtus, and 
other Reipns, of about the ws height; to which we may 
add the Dimenſions of a Skeleton, dug. up lately in the place 


of a Roman Camp. near St. Albans, by an Utn inſcribed, 


Marcus Antoninus; of which an account is given by Mr. 
Cheſelden, who judgeth by the Dimenſions of the Bones, that 
the Perſon was 8 foot high, vid. Philoſ. Tranſact. No. 333. 
theſe antique Examples and Relations, Lap, we can match, 
yea ont-do, with modern Examples; of which we have. di- 
vers in F. Ludolph. Comment. in Hiſt. Ætbiop. L. 1. c. 2. G. 22. 
Magus, Conringius, Dr. Hakecvill, and others. Which latter 
relates, from Nannez, of Porters and Archers belon ing to 
the Emperor of China, of 15 feet high; and _ _ 

| urch 


Hake. ib. p. 215. 
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Purchas of 10 and 12 feet high, and more; ſee in the lear- 
ned Author's Apolog. p. 208. 
\ Theſe indeed exceed what I have ſeen in England; but 
in 1684, I meaſur'd an Iriſh Youth, ſaid to be not 19 Years 
old, who was 7 feet near 8 Inches, and in 1697, a Woman 
who was 7 fect 3 Inches in r | | : 
But for the ordinary Size of Mankind, in all probability, 
it was always (as I ſaid) the fame, as may appear from the: 
Monuments, Mammies, and other ancient Eyidences to be 
ſcen at this day. The moſt ancient Monument at this day, I 
preſume is that of Cbeops, in the firſt and faireſt Pyramid of 
Leut; which was, no doubt, made of capacity every way 
ſaffcient to hold the Body intended to be laid up in it. But 
this we find, by the niceMeaſures of our curious Mr. Greaves, 
hardly to exceed our common Coffins. The hollow part with. 
in (ſaith he) is in length only 6,488 feet, and in breadth, but 
2,218 feet: The depth, 2, 860 feet. A narrow ſpace; yet large 
enough to contain à moſt potent and dreadful Monarch, being 
dead; to whom living, all Egypt was too ftreight and nar- 
rw a Circuit. By theſe Dimenſions, and by ſuch other Obſev- 
vations, as have been taken by me from ſeveral embalmed Bo- 


dies in 0 7 we may conclude there is no decay in Natur 


(though t weftion is as old as Homer) but that the Men of 
this Age are of the ſame Stature thy were near 3000 Tears 
ago, vid. Greaves of the Pyr. in 1638. in Rays Collett. of 
Trav. Tom. 1. pag, 118. 

To this e we may add others of a later date. 
Of which take theſe, among others, from the curious and 
learned Hakewill. The Tombs at Piſa, that are ſome thou- 
ſand Years old, are not longer than ours: ſo is Athelſtane's 
in Malmesbury Church; ſo Sehba's in St. Paul's, of the Year 
693 ; ſo King Etbeldred's, &c. Apol. p. 219, &c. 

The ſame evidence we have alſo from the Armour, Shields, 
Veſfels, and other Utenſils dug V at this day. The braſs 
Helmet dug up at Metaurum, which was not doubted to 
have been left there at the overthrow vf Aſdrubal, will fit 
one of our Men at this day. . 

Nay, beſides all this probable, we have ſome more certaiu 
Evidence, Auguſtus was 5 Foot 9 Inches high, which was 
the juſt Meaſure of our famous Queen Elizabeth, who ex- 
ceeded his Height 2 Inches, if * Allowance be made 
for the Difference between the Roman and our Foot. Vid. 
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dangerous Tyrant in the World, too ſtrong (4) 
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in ſome Reſpects, even for his own, kind, as well 


as the other Creatures. Locks and Doors might 


per- 


* 
+ By, - , „ ; ; - 5 
* * * we, 
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Wy (4) To the Stature of Men in the fore ing Note, we 


may add ſome Remarks. about their unuſual Strength. That 
of Sampſon (who is not ſaid to have exceeded other Men in 
Stature as he did in Strength) is well known. So of old, 
Hector, Diomedes, Hercules, and Ajax are famed ; and ſince 


them many others: for which I fhall ſeek no farther than 


the before commended: Hakewil!, who by his great and cu- 
rious Learning, hath often moſt of the Examples that are to 
be met with on all his Subje ds he undertakes. Of the After- 
apes he names C. Marius, Maximinus, Auvelian, Standey- 
Berge, Bardeſin, Tamerlane, Ziska, and Hunniades. Anno 
1529. Klunber, Provoſt of the great Church at Miſnia, car- 
ricd a Pipe of Wine out of the Cellar, and hid it in the 
Cart. Mayolus ſaw one hold a Marble Pillar in his Hand 
3 Foot long, and one Foot diameter, which he toſs'd up in 
the Air, and catched again, as if 'twas a Ball. Another of 
Mantua, and a little Man, named Rodamas, could break a 
Cable, Sc. Ernando Burg fetched up Stairs an Aſs laden 
with Wood, and threw both on the Fire. At Conſtantino- 
ple, Anno 1 — one lifted a piece of Wood, that twelve 
Men could ſcarce raiſe; then lying along, he bare a Stone 
that ten Men could but juſt roll to him. G. of Fronsberge, 


Baron Mindlehaim, could raiſe a Man off his Seat, with only 


his middle Finger; ſtop an Horſe in his full Career; and 
ſhove a Cannon out of it's Place. Cardan ſaw a Man dance 
with two Men in his Arms, two on his Shoulders, and one 
on his Neck. Patacoua, Captain of the Coſſacks,could tearan 
Horſe-ſhoe (and if I miſtake not, the ſame is reported of the 
preſent King Auguſtus of Poland.) A Gigantick Woman of 
the Netherlands could lift a Barrel of Hamburg Beer. 
Mr. Carew had a Tenant that could carry a But's length, 6 
Buſhel of wheaten Meal (of 15 Gallon Meaſure) with the 
Lubber, the Miller, of 24 Years of Age, on the Top of it. 
And F. Roman, of the ſame County, could carry the barcal 
of an Ox. Vid. Hakewill, ib. p. 238. 1 

Viros aliquot moderna memoria tam a mineralibus, quam 
aliis Suetbiæ, & Gothiæ provinciis adducere congruit, tanta 
fortitudine præditos, ut quiſque eorum in humeros ſublevatum 
Equum, vel Bovem maximum, imo vas ferri 600, 800, aut 
1000 librarum (quale & aliquæ Puellæ levare peſſunt) ad plura 
ftadla portaret. Ol. Mag. ubi fupr, 00 
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perhaps have been made of ſufficient Strength to 
have barricaded our Houſes; and Walls, and 
Ramparts might perhaps have been made ſtiong 
to have fenced our Cities, But theſe things could 
tiot have been without a great and Inconvenient 
Expence of Room, Materials, and ſuch Neceſſa- 
ries, that ſuch vaſt Structures and Uſes would 
have occaſioned, more perhaps than the World 
could have afforded to all Ages and Places. 
But let us take the Deſcant of a good Naturaliſt 
and Phyſician on the Caſe (5). Had Man been 
© a Dwarf (ſaith he) he had ſcarce been 4 Rea- 
© ſonable Creature. For he muſt then have had 
* a Jolt Head; ſo there would not have been 
© Body and Blood enough to ſuppiy his Brain 
® with Spirits; or he muſt have had a ſmall 
“ Head, anſwerable to his Body, and ſo there 
© would not have been Brain enough for his Bu- 
* ſineſs — Or had the Species of Mankind been 
© Gigantick, he could not have been ſo commo- 
* diouſly ſupplied with Food. For there would 
© not have been Fleſh enough of the beſt edible 
e Beaſts, to ferve his Turn. And if Beaſts had 
* been made anſwerably bigger, there would 
* not have been Graſsenough. And fo he goeth 
on. And-a little after, There would not have 
e been the ſame Uſe and Diſcovery of his Rea- 
* ſon ; in that he would have done many things 
'* by meer Strength, for which he. is now put to 
e invent innumerable Engines. Neither. 
* could he have uſed an Horſe, nor divers other 
e Creatures. But being of a middle Bulk, he 
© is fitted to manage and uſe them all. For (ſaith 
* he) no other Cauſe can be aſſigned why a Man 
„ was 
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« was not made five or ten times bigger, but his 


© Relation to the reſt of the Univerſe. Thus far 
Our Curious Author. | 
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CHAP. v. 


o/ theSTRUCTURE of the PARTS of 
Mans Body. 


Aving thus taken a View of the Poſture, 
H Shape, and Size of Man's Body, let us in 
this Chapter ſurvey the Structure of it's Parts, 
But here we have ſo large a Proſpect, that it 
would be endleſs to proceed upon Particular, 
It muſt ſuffice therefore to take Notice, in general 
only, how artificially every Part of our Body is 
made. No Botch, no Blunder, no unneceſlary 
Apparatus (or in other Words) no Signs of Chance 
(1) ; but every thing curious, orderly, and per. 
formed in the ſhorteſt and beſt Method, and adap- 
ted to the moſt compendious Ufe. What one 
Part is there throughout the whole Body, but 
what is compoſed of the fitteſt Matter for that 

5 75 6 Part; 
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_. (1) It is manifeſtly an argument of Deſign, that in the 
Bodies of different Animals, there is an Agreement of the 
Parts, ſo far as the Occaſions and Offices agree, but a difte- 
fence of thoſe where there is a differenee of theſe. In an hu- 
mane Body are many Parts agreeing with thoſe of a Dog 
for inſtance ; but in his Forchead, Fingers, Hand, Inſtru- 
ments of 2 and many other Parts, there are Muſcles, 

embers which are not in a Dog. And fo con- 


trariwiſe in a Dog, which is not in Man. If the Reader is 
minded to ſee what particular Muſcles are in a Man, that 
ere not in a Dog ; or in a Dog that are not in an humane 
Body, let him conſult the curious and accurate Anatomiſt, 


(3) 
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Dr. Douglaſe's Myegr. compar, 
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mentioned? What an Abridgment of Art, what 
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part; made of the mſt proper Strength and 
Texture ; ſhaped in the compleateſt Form; and 
in a Word, accouter'd with every thing neceſſa- 
ty for it's Motion, Office, Nouriſhment, Guard, 
and what not! What ſo commodious a Structure 
and Texture could have been given to the Bones, 
for Inſtance, to make them firm and ſtrong, and 
withal light, as that which every Bone in the Bo- 
dy hath 2 Who could have ſhaped them ſo nicely 
to every Uſe, and adapted them to every Parr, 
made them of ſuch juſt Lengths, given them ſuch 
due Sizes and Shapes, channelled, hollowed, 
headed, lubricated, and every other thing mi- 
niſtring in the beſt and moſt compendious manner 
to their ſeveral Places and Uſes? What a glorious 
Collection and Combination have we alſo of the 
moſt exquifite Workmanſhip and Contrivance in 
the -Eye, in the Ear, in the Hand (2), in the 
Foot (3), in the Lungs, and other Parts already 


4 


(2) Galen having deſcribed the Muſcles, Tendons, and other 
— of the Fingers, and their Motions, crics out, Conſideraæ 
gitur etlam hic mirabilem Cn EATORIS ſapientiam. De Ul; 
Part. L. 1. 6. 1. | | . 

(3) And notonly in the Hand, but in his account of the, 
Foot (L. 3.) he frequemly takes notice of what he calls 
Artem, Providentiam & Sapientiam Conditoris. As Ch. 13. 
An igitur non æquum eſt hie quoque admirari Pfovidentiam 
Conditoris, qui ad utrumque uſum, et ſi certe contrarium, exacte 
conuenientes & conſentientes invicem fabricatuseſt totius mem- 
bri [tibiz] particulas? And at the end of the Chap. uod 
ſ omnia que ipſarum ſunt partium mente immutaverimnt, 
neque invenerimus poſitionem allam meliorem ea, quam nunc 
ſortita ſunt, neque figura m, neque magnitudinem, neque con- 
nexionem, neque (ut paucis omnia complectar) aliud quid ua m 
eorum, que corporibus neceſſario inſunt, perfect i ſimam pronun- 
ciare oportet, & undiquee rectè conſtitutam præſentem ejus 
conſtruFionem, The like alſo concludes, Ch. 15. | 

MINER * 2 W- 


& © 


— eg TRE SEE a on PS „ „„ 24.22 -» — * 
1 


— — P A PE EROS. + 
. 


306 Of the Parts, &c. Book V. 


à Variety of Uſes (4) hath Nature laid upon that 
one Member the Tongue, the grand Inſtrument 
of Taſt, the faithful Judge, the Centinel, the 
Watchman of all our Nouriſhment, the artfal 
Modulator of our Voice, the neceſſary Servant 
of Maſtication, Swallowing, Sucking, and 1 
great deal beſides ? But I muſt deſiſt from pro- 
ceeding upon Particulars, finding I am fallen 
upon what I propoſed to avoid. 


And therefore for a Cloſe of this Chapter, I ſhall 
only add part of a Letter I received from the be. 
fore commended very learned and ingenious Phy- 

ſician Dr. Tancred Robinſon, What (ſaith he) can poli- 
bly be better contrived for Animal Motion and Life, than 
the quick Circulation of the Blood and Fluids, which rm 


out of Sight in Capillary Veſſels, and very minute Dutt 
without Impediment (except in ſome Diſeaſes) being all di 


rected to their pecul:ar Glands and Channels for the difft- 
rent Secretions, Senſible and Inſenſible; whereof the laſt is 


Far the greateſt in Quantity and Effects, as to Health and 


Sickneſs, acute Diſtempers frequently ariſing from a Dimi- 
nution of Tran/piration through the cutaneous Chimneys, 
and ſome Chronical ones from an Augmentation: wherets 
Obſtruftions in the Liver, Pancreas and other Glands mo 
only cauſe a Schirrus, a Faundice, an Ague, a Dropſy, « 
other flow Diſeaſes. So an increaſe of their Secretions maj 
accompany the general Colliquations, as in Fluxes, Hettick 
Sweats and Coughs, Diabetes, and other Conſumptions. 
What a mighty Contrivance is there to preſerve theſe dut 
Secre ian from the Blood (on which Life ſo much depends) 
by frequent Attritions and Comminutions of the Fluidsin 


their paſſage through the Heart, the Lungs, and the whole 
Syſtem of the Muſcles ? What Meanders ad anda” 
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(4) At enim Oprficis iu i , et bf aum (Sue m- 


ad modum ante ſapenumero gow diximus) iis que ad alium 
#ſum fuerunt comparata, ad alias q uoque utilitates abuti. ne- 


que laborare ut ſingulis utililatibus ſingulas faciat ac propria 
particulas, , Galen. ub. ſupr. L. 9. c. 3. ; 


01 


V. Chap. VI. Of the placing the, &e. 307 
nat of Veſſels in tbe Organs of Separation? And what a Con- 
ut cour/e of Elaſtick Bodies from the Air, to ſupply the Springs 
the and continual Motions of ſome Parts, not only in Sleep and 
ful Ref, but in long violent Exerciſes of the Muſcles ? whoſe 
unt force drive the Fluidsround in a wonderful rapid Circula- 
a. through the minuteſt Tubes, aſſiſted by the conſtant Pa- 
10. balum of the Atmoſphere, aud their own Elaſtick Fibres, 
len ich impreſs that Velocity on the Fluids. | 
Now I have mentioned ſome Uſes of the Air in carrying 
on ſeveral Functions in Animal Bodies, I may add the 
Share it hath in all the Digeſtions of the Solid and Fluid 
Parts. For when this Syſtem of Air comes, by divine Per- 
mittance, to be corrupted with poyſoncus, acrimonions 
Steams, either from the Earth, from Merchandiſe, or infe- 
fed Bodies, what Havock is made in all the Operations if 
living Creatures? The Parts gangrene, and mortify under 
Carbuncles, and other Tokens : indeed the whole Animal 
Oeconomy is ruined : of ſuch Importance is the Air to all 
the Parts of it. 
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CHAP: YFh- 
(fthePL,acinG theParTsof Man's Boays 
57 this Chapter, I propoſe to conſider the 
Lodgment of the curious Parts of Man's Body, 
which is no leſs admirable than the Parts them- 
lelves, all placed in the molt convenient Parts 
of the Body, to miniſter to their own. ſeveral 
Uſes and Purpoſes, and to aſſiſt, and mutually 
to help one another. Where could choſe faithful 
Watchmen the Eye, the Ear, the Tongue be to 
commodiouſly. placed, as in the upper Part of 
jou Ihe Building? where could we throughout the 
ody find fo proper a Part to lodge four of 
. rhe five Senſes, as in the Head (1), near the 
u | | Brain 

) Senſus, interpretes ac nunti rerum, in capite, tanguam 
arce, mivifice ad uſus neceſſarios & facti, & collocati ſunt. 
am oculi tanquam ſpeculatores, alti mum loctim chtinert 2 


* quo Plurima conſpicjentes, fungamur ſup munere, bs Autres 
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Brain (2), the common Senſory, à Place well 
gu dd, and of little other Uſe than to he a Seat 
% .nofe Senſes? And how could we lodge the 
Fi!th Senſe, that of Touching otherwiſe (3), than to 
diſpcrie it to all Parts of the Body? Where could 
we plant the Hand (4), but juſt where it is, to be 
ready at every Turn, on all Occaſions of Help 
and Defence, of Motion, Action, and every of 
its uſeful Services? Where could we ſet the Leg 
and Feet, but where they are, to bear up, and 
handſomely to carry about the Body ? Where 
could we lodge the Heart, to labour about the 
whole Maſs of Blood, but in, or near the Cen- 
ter of the Body (5)? Where could we find Room 
ſor that noble Engine to play freely in, where 
could we ſo well guard it againſt external Harms, 
as it is in that very place in which it is lodged 
and ſecured? Where could we more commodi. 
ouſly place, than in the Thorax and Belly, the 
uſeful Viſcera of thoſe Parts, ſo as not to ſwagg, 
and jogg, and overſet the Body, and yet to mi. 
niſter ſo harmoniouſly, as they do, to all the 
ſeveral Uſes of Concoction, Sanguification, the 
Separation of various Ferments from the Blood, 
for the great Uſes of Nature, and to make Dil- 
| charges 
—— — . — — — 
tum ſonum recipere debeant, qui natura in ſublime fertur , 
recte in illis corporum partibus collocata ſunt. Cicer. de Nat. 
Deor. L 2. ubi plura de cxteris Senſibus. 
(2) Galen wall obſerves, that the Nerves miniſtring to 
Motion, are hard and firm, to be leſs ſubje& to Injury: but 
thoſe miniſtring to Senſe, are ſoft and tender: = that for 
this Reaſon it is, that Four of the Five Senſes are lodged 
Lo near the Brain, viz. partly to partake of the Brain's ſoft- 
neſs and tenderneſs, and partly for the ſake of the ſtrong 
nard of the Skull, vid. Gal. de L/. Part. L. 8. c. 5, 6. 
(3) See Book 4. Ch. 6. Note 3. | ES 
(4 Pram vero aptas, quamque multarum artium mini- 
ſtras Manus natura homint dedit ? The particulars of which, 
enumerated by him, fee in Cic, bi ſupr., 


(7 Sec Book 6. Ch. 5, . 
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charges of what is uſeleſs, or would be burden- 
ſome or pernicious to the Body (6)? How could 
we plant the curious and great Variety of Bones 
and of Muſcles of all Sorts and Sizes, neceſſary 
as I have ſaid to the Support, and every Motion 
of the Body? where could we lodge all the Ar- 
teries and Veins to convey Nouriſhment ; and 
the Nerves Senſation throughout the Body ? 
where, I fay, could we lodge all theſe Imple- 


ments of the Body, to perform their ſeveral Offi. 


ces? how could we ſecure and guard them ſo 
well, as in the very Places, and in the ſelf ſame 
manner in which they are already placed in the 
Body? And laſtly, to name no more, what Co- 
vering, what Fence could we find out for the 
whole Body, better than that of Nacure's own 
providing, the Skin ()? how could we ſhape it 
to, Or brace it about every part better, either for 
Convenience or Ornament? What better Texture 
could we give it, which altho' leſs obdurate and 
firm, than that of ſome other Animals, yet is 
ſo much the more ſenſible of every Touch, and 
more compliant with every Motion? and being 
eaſily defendible by the Power of Man's Reaſon 
and Art, is therefore much the propereſt Tegu- 
meat for a Reaſonable Creature. | 
CHAP. 


ͤ— 


ft. 


(6) Ut in edificijs Architecti avertunt ab oculis & navibus 
dominorum ea, qua profluentia neceſſario tetri eſſeni aliquid 
babitura ; fic natura res ſmiles (ſcil. excrementa) procut 
amandavit a ſenſibus. Cicer. de Nat. Deor. 1. 

(7) Compare here Galen's Obſervations de U/. Part. L. I. 
c.I5, Alſo L. 2. c. 6. See alſo Cowper's Anat. where in Tab. 4. 
are very elegant Cuts of the Skin in divers parts of the 
Body, drawn from Microſcopical Views, as allo of the Pa- 
pile pyramidales, the Sudoriferous Glands and Veſfels, the 
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C HAP. VII. 
Of the PRO VISION in Man's Body again} 


EviLs. 

F Aving taken a tranſient View of the Structure 

and Lodgment of the Parts of human Bo. 
dies, let us next conſider the admirable Proviſion 
that is made throughout Man's Body to ſtave off 
Evils, and to diſcharge (+) them when befallen, 
For the Prevention of Evils, we may take the 
Inſtances already given, of the Situation of thoſe 
faichful Sentinels, the Eye, the Ear, and Tongue 
in the ſuperiour Part of the Body, the better to 
deſcry Dangers at a Diſtance, and to call out 


„ 


3 for Help. And how well ſituated is the 


Jand, to be a ſure and ready Guard to the Body, 


as well as the faithful Performer of moſt of it's 


Services ? The Brain, the Nerves, the Arteries, 
the Heart (2), che Lungs, and in a Word, all 
| 1 the 


(1) One of Nature's moſt conſtant Methods here, is by the 
Glands, and the Secretions made by them: the particulars 
of which being too long for theſe Notes, I ſhall refer to 
the modern Anatomiſts who have written on theſe Subjects, 
and indeed, who are the only Men that have done it to- 
lerably: particularly, our learned Drs. Cockburn, Keil, Mor- 

| others at home and abroad; an Abridgment of 
whoſe Opinions and Obſervations, may be met with in Dr. 
Harris's Lex. Tech. Vol. 2. under the words Glands, and 
Animal Secretion. | 
(2) In Man, and moſt other Animals, the Heart hath the 
guard of Bones. Butin the Lamprey which hath no Bones, 
(no not ſo much as a Back-bone) he Heart is very ſtrangely 
ſecured, and lies immured or capſulated in a Cartilage, or 
griſly Subſtance, which includes the Heart, and its Auvicle, 
as the Skull — doth the Brain in other Animals. Powers 


S 


Microſ. Cbſer. 22. 


Chap. VII. The Proviſion againſt Evil. 31x 
the principal Parts, how well are they barricaded 
either with ſtrong Bones, or deep Lodgments in 
the Fleſh, or ſome ſuch the wiſeſt, and fitteſt 
Mechod, moſt agreeable to the Office and Action 
of the Part? Beſides which, for greater Precau- 
tion, and a farther Security, what an incompa- 
rable Proviſion hath the infinite Contriver of 
Man's Body made for the Loſs of, or any Defect in 
ſome of the Parts we can leaſt ſpare, by doubling 
them? by giving us two Eyes, two Ears, two 
Hands, two Kidneys, two Lobes of the Lungs, 
Pairs of the Nerves, and many Ramifications of 
the Arteries and Veins in the fleſhy Parts, that 
there may not be a Defect of Nouriſhment of the 

Parts, in Cafes of Amputation, or Wounds, or 
Ruptures of any of the Veſſels. 3 
And as Man's Body is admirably contrived and 
made to prevent Evils: ſo no leſs Art and Cauti- 
on hath been uſed to get rid of them, when they 
do happen. When by any Misfortune, Wounds or 
Hurts do befal, or when by our own wicked 
Fooleries and Vices, we pull down Diſeaſes and 
Miſchiefs upon ourſelves, what Emunctories (3), 
what admirablePaſſages(4),are diſperſed chrough- 
- Our 


1— — 
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(3) Here [from the Puſtules he obſerved in Monomotapa] 
were grounds to admire the contrivance of our Blood, which 
on ſome Occaſiens ſo ſoon as any thing deſtructive to the con- 
ſtitution of it, comes into it, immediately by an inteſtine Com- 
motion endeavoureth to thruſt it forth, and is not only freed 
from the nec Gueſt, but ſometimes what likewiſe may have 
lain lurking therein — for a great while. And from 


bence it comes to paſs, that moſt part of Medicines, when dul 
— wry ps are not only ſent out of the Body themſelves, but 
litewiſe great quantities of morbifick Matter; as in Saliva- 
ton, &c. Dr. Sloane's Voy. to Famaica, p. 25. 
(4) Valſalua diſcovered ſome Paſſiges into the Region of 
the Car- drum, of mighty ale (among others) to make Diſ.. 
| . | | charges 
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out the Body, what incomparable Methods doth 
Nature take (5), what vigorous Efforts is ſhe ena- 

| 8 ä bled 


* 
— PY * tt 
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2 of Bruiſes, Impoſthumes, or any purulent, or mor- 
bifick Matter from the Brain, and parts of the Head. Of 
which he gives two Examples: one, a Perſon, who from 
a Blow on his Head, had difmal Pains therein, grew Spcech. 
leſs, and lay under an abſolute Suppreſſion and Decay of 
his Strength: but found certain Rect whenever he had: 
Flux of Blood, or purulent Matter out of his Ear; which 
after his Death, Valſalva diſcovered, was through thoſe 
Paſſages. | 
The other was an p_—_— Caſe, wherein he found: 
ated Blood, making way from the 
Ventricles of the Brain, through thoſe lame Paſſages. Val 
de Aure bum, c. 2. F. 14. and c. 5. F. 8. | 
(5) Hippocrates Lib. de Alimentis, takes notice of the Sa. 
gacir of Nature, in finding out Methods and Paſſages for 
iſcharging Things Rare to the Body, of which 


the preſent learned and ingenious Biſhop of Clogher, in 


breland (Boyle) gave this remarkable Inſtance to my very 
curious and ingenious Neighbour and Friend, D' Acre Barret, 


 Flq; viz. That in the Plague-Year, a Gentleman at the 


niverſity, had a large Plague-Sore gathered under his 
Arm, which when they expected it would have broken, 


* diſcharged it ſelf by a mare than ordinary large and fetid 


Stool; the Sore having no other Vent for it, and immedi- 


ately becoming ſound and well thereupon. 
Like to which, is the Story of Foſ. Lanzonius, of a Soldier 
of 35, Years of Age, who had a Swelling in his right Hip, 
ecompanied with great Pain, Sc. By the uſe of emollicnt 
edicines having ripened the Sore, the Surgeon intended 
he next Day to , da. opened it; but about Midnight, the 
Priien having great provocations to Stool, disburthened 
himſelf three times; immediately upon which, both the 
Tumour and Pain ceaſed, and thereby diſappointed the Sut- 
ome Intention. Ephem. Germ. Anno 1690. Obſ. 49. More 
uch Inſtances we find of Mr. Yonges in Philoſ. Tranſadt. No. 
$23: But indecd there are ſo many Examples in our Philo 
ranſact. in the Ephem. German. Tho. Bartholine, Rhodiui, 
Sennertus, Hildanus. &c. that it would be endleſs to recout! 
them. Some have ſwallowed Knives, Bodkins, Needles and 
Pins, Bullets, Pebbles, and 20 other ſuch things as could 
not find a Paſſage the ordinary Way, but haye met with 21 
Exit through the Blzdder, or ſome other way of Natur 
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th MW bled to make, to diſcharge the Peccant Humours, 
a. to correct the morbifick Matter, and in a Word 
ed to ſet all things right again? But here we had 
_— & beſt take the Advice of a learned Phyſician in the 
Caſe: The Body (ſaich he) is ſo contrived, as 
of to be well enough ſecured 2 the Mutati- 
ce ons in the Air, and the lefler Errors we daily 
* run upon; did we not in our Exceſſes of Eating, 
© Drinking, Thinking, Loving, Hating, or ſome 
© other Folly, let in the Enemy, or lay violent 
e Hands upon our ſelves. Nor is the Body fitted 
ce only to prevent, but alſo to cure, or mitigate 
&« Diſeaſes when by theſe Fo:lies brought upon 
© us. In moſt Wounds, it kept clean, and from 
* the Air, — the Fleſh will glew together, 
© with it's own Native Balm. Broken Bones are 
© cemented with the Callys, which themſelves 
* help to make. And ſo he goes on with ample 
Inſtances in this Matter, too many to be here ſpe- 
cified (6), Among which he inſtanceth in the 
Diſtempers of our Bodies, ſhewing that even 
many of them are highly ſerviceable to the Diſ- 
charge of malignant Humours, and preventing 
greater Evils, | Pen, 
And no leſs kind than admirable is this Con- 
trivance of Man's * that even it's Djſtem- 
pers ſhould many times be its Cure (7), that * 
8 


Wu fd. 
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own providing. But paſſing over many Particulars, I ſhal! 
only give one Inſtance more, becauſe it may be a _u Can» 
tion to ſome Perſons, that theſe Papers may probably fall 
into the hands of, and that is the danger of 1 
Plum, er e, &c. Sir Francis Butler's Lady ha 
many Prune- ſtones that made way through an Abſceſs near 
her Navel. Philoſ. Tranſ. No. 265. where are other ſuch 
like Examples. More alſo may be found in No. 282,304,0fc, 
(6) Grew's Coſmol. F. 28, 29. | 
(7) Nor are Diſeaſes themſelves uſeleſs. For the Blood in 
Feaver, if well governed, like Wine upon the fret, diſcharge 
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the Enemy lies lurking within to deſtroy us, there 
ſhould be ſuch a reluctancy, and all Nature exci. 
ted with it's utmoſt Vigour to expel him thence, 
To which purpoſe, even Pain it ſelf is of great 
and excellent Uſe, not only in giving us Notice 
of the Preſence of the Enemy, but by exciting 
us to uſe our utmoſt Diligence and Skill to root 
out ſo troubleſome and deſtructive a Companion. 


\ 
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CHAP. VIII. 


Of the Cons EN between the PARTS of 
| Man's Boah. PEE 


T is an admirable Proviſion the merciful Crea- 
tor hath made for the good of Mans Body, 


? 14 4 bF 


it ſelf of all heterogeneous Mixtures : and Nature, the Diſeaſe, 
and Remedies clean all the rooms of the Houſe ; whereby that 
which threatens Death, tends, in concluſion, to the r 
of Life. Grew ubi ſup. G. 32. 1 

And as Diſeaſes miniſter ſometimes to Health, ſo to other 
good Uſes in the Body, ſuch as quickning the Senſes : of 
which take theſe Inſtances relating to the Hearing and 
Sight. A very ingenious Phyſician falling into an odd kind of 
Feaver, had his ſenſe of Hearing thereby made ſo very nice and 
tender, that he very plainly heard ſoft Whiſpers, that were made 
at a conſiderable diſtance off, and which were not in the leaſt 
perceived by the By-ſtanders, nor would have been by him be- 
fore his Sickneſs. Gs 

A Gentleman of eminent Parts and Note, during a Diſtem- 
per he had in his Epes, had his Organs of Sight brought to be 
Jo tender, that both his Friends and himſelf have aſſured me, 
that when he waked in the Night, he could for a while plainly 
fee and diſtinguiſh Colours, as well as other Objects, diſcerna- 
ble by the Eye, as was more than once tryed. Boyl deter. nat. 
of Effluv. ch. 4. E OA 

Daviel Fraſer = continued Deaf and Dumb from his 
Birth, till the 17th Year of his Age. After his recovery 
from a Feaver, he perceived a. Motion in his Brain, which wa- 
very uneaſy to him, and afierwards he began to hear, and iv 
proceſs of time, to underſtand Speech, &c. Vid. Philoſ, Tranl: 
No. 312. CD, | (1) 
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by the Harmony between the Parts thereof. Of 
which let us take St. Paul's Deſcription in 1. Cor. 
12. 8. But now hath God ſet the Members every one 
of them in the body, as it hath pleaſed him. And 
Cv. 21.) the Eye cannot ſay unts the Hand, I have no 
need of thee: nor again, the Head to the Feet, I bave 
no need of you. But ſuch is the conſent of all the 
Parts, or as the Apoſtle wordeth it, God hath ſo 
tempered the Body together, that the Members ſhould 
have the ſame Care one for another, v. 25. So that 
whether one Member ſuffer, all the Members ſaffer with 
it: or one Member be honoured, (or affected with any 
Good) all the Members rejoyce [and ſympathize] 
with.it ; v. 26. 

This mutual Accord, Conſent and Sympathy 
of the Members, there is no Reaſon to doubt (1), 
is made by the Commerce of the Nerves (2), and 
their artificial Poſitions, and curious Ramificati- 
ons throughout the whole Body, which is admi- 
rable and incomparable, and might deſerve 2 
place in this Survey, as greatly and manifeſtly 
ſetting forth the Wiſdom and Benignity of the 
great Creator : but that to give a Deſcription 
thereof from the Origin of the Nerves in the 
Brain, the Cerebellum, and Spine, and ſo through 
every Part of the Body, would be tedious, and 
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(1) See Book 4. Ch. 8. | 
2) Tria propoſita ipſi Nature in Nervorum di ſtributione fue- 
runt, 1. Ut Serforiis inſtrumentis Senſum impertiret. 2. Ut 
motorits Motum : 3. Ut omnibus aliis [partibus] daret, ut que 
I dolorem adferrent, dignoſcerent. And afterwards, Si quis 
in aiſſectionibus ſpectavit, conſideravitque juſtene, an ſecus Na- 
tura Nervos non eadem menſura omnibus partibus diſtribuerit, 

fed aliis quide m liberalius, aliis vero pærcius, eadem cum Hip- 
hoc rate, vlit nelit, de Natura omnino pronunciabit, quod ea 
ſcilicet ſagax, juſta, artificioſa, animaliumque provida et? 
Galen, de uf. pert. L. 3. © ͤ;é—Ü—0d 0 ORE 
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intrench too much upon the Anatomiſt's Pro. d 
vince : and therefore one Inſtance ſhall ſuffice for B 
a Sample of the whole; and chat ſhall be (what was ti 
promiſed before (3) the great Sympathy occaſio- | 
ned by the Fb Pair of Nerves, which I chuſe 
to inſtance in, rather than the Par vagum, or 
any other of the Nerves ; becauſe although we Wl 2 
may have leſs Variety of noble Contrivance and t 
Art, than in that Pair, yet we ſhall find enough 
for our Purpoſe, and which may be diſpatched 
in fewer Words. Now this Fifth Conjugation of 
Nerves is branched to the Ball, the Muſcles and 
Glands of the Eye; to the Ear; to the Jaws, 
the Gums, and Teeth; to the Muſcles of the 
Lips (4); tothe Tonſils, the Palate, the Tongue, 
and the parts of the Mouth; to the Præcordia al. 
ſo, in ſome Meaſure, by inoſculating with one 
of it's Nerves ; and laſtly, to the Muſcles of the 
Face, particularly the Cheeks, whofe fanguife- 
rous Veſſels it twiſts about. | 
From hence it comes to paſs that there is 4 
great Conſent and Sympathy (5) between theſe 
Parts; fo that a Guſtable thing Gow or ſmelt, ex- 
cites the Appetite, and affects the Glands and 
Parts of the Mouth; that a thing ſeen or * 
bs | chat 
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(3) Book 4. Ch. 5. 
(4) Dr. Willis: gives the reaſon cur mutua Ama ſiorum 
oſcula labiis impreſſes, tum precordia, tum genitalia afficiendo, 
amorem ac libidinem tam facile irritant, to be from the con- 
ſent of thoſe Parts, by the Branches of this 5th Pair. Nerv: 
Mer. e. 24. | 
And Dr. Sachs judges it to be from the conſent of the La- 
bia Oris cum Labiis Uteri, that in April, 1669, a certain 
breeding Lady, being affrighted with ſeeing one that had 
fcabby Lips, which they told her were occaſioned by 2 
Peſtilential Fever, had ſuch like Puſtules brake ons in the 
| Labia Uteri. Ephem. Germ. T. 1, Obſ; 30; | 
(5) Conlult FFillis gb ſupra; < 
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Chap. VIII. Conſent of the Parts. 317 
that is ſhameful, affects the Cheeks with modeſt 
Bluſhes ; but on the' contrary, if it pleaſes and 
tickles the Phancy, that it affects the Præcordia 
and Muſcles of che Mouth and Face with Laugh« 
ter; but a thing cauſing Sadneſs and Melancholy, 
doth accordingly exert itſelf upon the Præcordia, 
and demonſtrate itſelf by cauſing the Glands of 
the Eyes to emit Tears (6), and the Muſcles of 
the Face to put on the ſorrowful Aſpect of Cry ing. 
Hence alſo that torvous ſour Look produced by 
Anger - and Hatred : and that gay and pleaſing 
Countenance accompanying Love and Hope, 
Aud in ſhort, it is by means of this Communicati- 
on of the Nerves, that whatever affects the Soul, 
is demonſtrated (whether we will or no) by 2” 
Conſentaneous Diſpoſition of the Præcordia with- 
in, and ſuitable Configuration of the Muſcles and 
Parts of the Face without. By which means (as 
Pliny ſaith) 7) “ the Face in Man alone is the 
©Index of Sorrow or Joy, of Pity or Severity. 
« In it's aſceuding Part, the Brow, is a part of 
*the Mind ſeared. Therewith we deny, there- 
* with we aſſent, therewith we ſhew Diſdain 
“and Pride. Pride hath (faith he) “ its Con- 
e ception, it's Riſe in another place; but here 
* irs Seat. In the Heart it is born and begun, 
e but here itabides and dwells; and that becauſe, 
* faith he, it could find no other part of the 
* Body higher or more craggy (8) where it 
* might reſide alone. " Thus 


” — 


(6) Tears ſerve not only to moiſten the Eye, to clean and 
brighten the Cornea, and to expreſs our Grief; but alſo to 
alleviate it, according to that of Ulyſes to Andromache, in 
Senecas Treas, v. 762. 

Tempus moramque dabimas ; arbitrio tuo 

Implere lachrymis : Netus arumnas levat. 

(7) Plin. Nat. Hiſt. L. 11. c. 37. - 

(8) Nibil altius ſimul aber Invent. 
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318 | 
Thus I have diſpatched — E ſhall remark 
concerning the Soul and Body of Man. There are 
divers other things which well deferve a place in 
this Survey; and theſe that I have taken notice 
of deſerved to have been enlarged upon: But 
what hath been ſaid, may ſuffice for a taſte and 
ſatple of this admirable Piece of God's Handy. 
work; at leaſt ſerve as a Supplement to what 
others have ſaid before me. For which reaſon ] 
have endeavoured to fay as little wittingly as | 
could of what thfy have taken notice of, except 
where the Thread of my Diſcourfe laid a neceſſity 
upon me. | : 
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CHAP. 1X. 


Of the Variety of Men's Facts, Voicts, 
2nd HanbhWritlNG. 


Ere I would have put an End to my Obſer- 
vations relating to Man ; but that there 

are three things ſo exprefly declaring the divine 
Management and Concurrence, that I ſhall juſt 
mention them, although taken notice of more 
amply by others ; and that is, the great Variety 
throughout the World of Men's Faces (1), Voi- 
ces (2), and Hand-wriging, Had Man's Pady 
been 


— 
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(1) If the Reader hath a mind to ſee Examples of Men's 
- likeneſs, he may conſult Valer. Maximus, (L. 9. c. 14.) con- 
cerning the Likeneſs of Pompey the Great, and Vibizs and 
Publicius Libertinus; as alſo of Pompey the Father, who 
got the Name of Coguus, he being like Menogenes the Cook, 
with divers others. * e 

(2) As the difference of Tone makes 4 difference between 
every Man's Voice, of the ſame Country, yea Family: y- 
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been made according to any of the Atheiſtical 
Schemes, or any other Method than that of the 
infinite Lord of the World, this wiſe Variety. 
would never have been: but Men's Faces would 
have been caſt in the ſame, or nor a very different 
Mould, their Organs of Speech would have foun- 
ded the ſame or not ſo great a Variety of Notes; 
and che ſame Structure of Muſcles and Nerves 
would have given the Hand the ſame Direction 
in Writing. And in this Caſe, what Confuſion, 
what Diſturbance, what Miſchiefs would the 
World eternally have lain under? No Security. 
could have been to our Perſons ; no Certainty, no 
Enjoyment of our Poſſeſſions (3); no Juſtice 
between Man and Man; no Diſtinction between 
Good and Bad, between Friends and Foes, be- 
tween Father and Child, Husband and Wife, 
» | | Male 


i different Diale& and Pronunciation, differs Perſons of dia 
vers Coutitries ; yea Perſons of one and the ſame Country, 
re petking the ſame Language. Thus in Greece, there were 
e the lonick, Doric k, Aitick and Zolick DialeQs: So in Great= 

Britain, beſides the grand diverſity of Engliſh and Scotch, 
Yi; wo he 8 1 een, 

the different Counties yory much in their Pronunciation, 
Accent arid Tone, although all one and the ſame, Language: 
ty And the way of the Gileadites proving the Epbraimites, 
i- Jadg. 12. 6. f the pronunciation of Shi5boleth, with 4 
| Schin, or Sibboleth with a Famech, is well known. So 4 
1 Lapide ſaith, the Flemings prove whether a Man be a Feneb- 
man or not, by bidding him pronounce, Acht en tachten- 


4 tich; which t cy pronounce, AF en. tactentic, by reaſon 
they can't pronounce the Aſpirate ch. 

ns (3) Regi Antiocho uu ex æqαu¹ν²ilibus. nomine Arte- 

on- non, perqua m fimilis fuiſſe traditur. Suem Laodice, uxor 

ind Antiochi, interfecto wiro' di ſſimulandi ſceleris gratia, in le- 


ho fulo perinde quaſt ipſum Regem ægrum collocavit. Admiſſumqi 

bk ; univerſum' populum, & ſermone ejus & vultu conſimili fefei- 
lit : credideruntque homi nes ab Antiacho morients Laodi cem Of 

Matos ejus ſibi commen:!ari. Valet. Max. ib. 


: | th, 5 (4) 
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Male or Female; but all would have been turned 
topſey turvey, by being expoſed to the Malice 
of the Envious and ill Natured, to the Fraud and 
Violence of Knaves and Robbers, to the Forge. 
ties of the crafty Cheat, to the Luſts of the Effe. 
minate and Debauched, and what not! Our 
Courts of Juſtice (4) can abundantly teſtify the 
dire Effects of miſtaking Men's Faces, of coun- 
terfeiting their Hands, and forging Writings, 
But now as the infinitely wiſe Creator and Ruler 
hath ordered the Matter, every Mans Face can 
_ diſtinguiſh him in the Light, and his Voice in 
the Dark; his Hand-writing can ſpeak for him 
though abſent; and be his Witneſs, and ſecure 
his Contracts in future Generations. A manifeſt 
as well as admirable Indication of the divine Su- 
per- intendence and Management (5). | 

a CHAP, 
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(4) Quid Trebellius Calca ! quam aſſeveranter ſeſe Clodiun 
twlit ! & quidem dum de bonis ejus contendit, in centumvirale 
judicium adeo favorabilis deſcendit, ut vix juſtis & equis ſen- 
 tentiis conſternatio populi ullum relinqueret locum. In illa tamen 
queſtione neque calummiæ petitoris, neque violentiæ plebis judt- 
cantium religio ceſſit. Val. Max. ib. c. 157. 

(5) To the foregoing Inſtances of Divine Management, 
with relation to the Political State of Man, I ſhall add another 
thing, that I confeſs hath always ſeemed to me ſomewhat 
odd, but very providential, and that is, the value that Man- 
kind, at leaſt the civilized part of them, have in all Ages 
3 Gems, and the purer finer Metals, Gold and Sil- 
ver; ſo as to think them equivalent unto, and exchange 
thom for things of the greateſt uſe for Food, Cloathing, and 
all other Neceſſaries and Conveniences of Life. Whereas 
thoſe things themſelves are of very little, if any uſe in yy 
lick, Food, Building, or Cloathing, otherwiſe than for 
Ornament, or to miniſter to Luxury; as Suetonius tells us 
of Nero, who fiſhed with a Net gilt with Gold, and ſhod 
his Mules with Silver,; but his Wife Poppæia, ſhed her 
Horſes with Gold, Vit. Nev. c. 30. Plin. N. H. L. 33, c. 11: 
So the ſame Suetonius tells us, Ful. Ceſar hay in a 2 
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Gold, and rode in a Silver Chariot. But Heliogabalus rode 
in one of Gold, and had his Cloſe-ftool Pans of the ſame 
Metal. And Pliny ſaith, Vaſa Coquinaria ex argento Caluus 
Orator fieri gon, Neither are thoſe preciovs Things 
of greater uſe to the making of Veſſels, and Utenſils, unleſs 
ſome little Niceties and Curiofitics, by means of their Beau- 
ty, Imperdibility, and Duttility. Of which laſt, the _ 
Mr. Boyl hath among others, theſe two Inſtances in his Ea 
about the Subtilty of Efiuvlums, ch. 2. Silver, whoſe Ductility 
and Tractility are very much inferior to thoſe of Gold, was, by 
my procuring, drawn out to ſo ſlentler a Wire, that a 
fugle grain of it amounted to 27 feet; As to Gold, he demon- 
rates it poſſible to extend an Ounce thereof, to reach to 
111600 Feet, or 1552 Mile, yea to an incredibly greatet 
length. | Wha 4 

And as to Gems, the very Stories that are told of their 
rodicious Vertues, are an & ument, that they have very 
= ApS none more than other hard Stones. That a Diamond 
ſhould diſcover whether a Woman be true of falſe to her 
Husband's Bed; canſe Love between Man and Wife: ſecure 
againſt Witchcraft, Plague, and Poiſons; that the Ruby ſhould 
diſpoſe to Cheerfulneſs, cauſe pleaſant Dreams, change 
its Colour againſt a Misfortune befalling, &c. that the Sa- 
pbire ſhould grow foul, and loſe its Beauty when worn by 
one that is e ee ; that the Emerald ſhould fly to 
pieces, if it touch the Skin of any unchaſte Perſon in the 
Act of Uncleanneſs: that the Chryſolite ſhould loſe its Co- 
bur if Poyſon be on the Table, and recover it again when 
the Poyſon is off: and to name no more, that the Tircoiſe 
(and the ſame is ſaid of a Gold Ring) ſhould ftrike the 
Hour when hung over a drinking Glaſs; and much more 
to the ſame purpoſe: all theſe, and many other ſuch fa- 
bulous Stories, | ſay, of Gems, are no great Arguments, that 
their Vertue is equivalent to their Value. of theſe and 
other 2 conſult Worm in his Muſæum, L. 1. G. 2. 
c. 17, &c. FI | | - - 

But as to Gems changing their Colour, there may be 
ſomewhat of Truth in that, particularly in the Tircoiſe laff 
mentioned. Mr. Boyl obſerved the Spots in a Turcoiſe, to 
ſhift their Place from one part to another, by gentle de- 
grees. So did the Cloud in an Agate- handle of a Knife. 
A Diamond he wore on his Finger, he obſerved to be more 
illuſtrious at ſome times than others: which a curious erat 
told him ſhe had alſo obſerved in hers. So likewiſe a rich 


Ruby did the ſame. Boy! of Abſol. Reſt in Bodi. s. 
| "Tk | (3) 
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The CONCL uSION of the SURVEY of Man, 


X ND now having taken a View of Man and 
A finding every Part of him, every.thing re- 
lating to him contrived and made in the ver 
beſt manner; his Body fitted feln che Auel 
Foreſight, Art, and Care; and this Body (to the 
great Honour, Priviledge, and Benefit of Man) 
poſſeſſed by a divine Part, the Soul, a Subſtance 
made as *twere on purpoſe to contemplate the 
Works of God, and glorify che great Creator; 
and ſince this Soul can diſcern, think, reaſon, and 
ſpeak ; what can we conclude upon the whole 
matter, but that we lie under all the Obligations 
of Duty and Gratitude to be thankful and obedi- 
ent to, and to ſet forth the Glories of our great 
Creator, and noble Benefactor? And what un- 
gfarefu} Wretches are we, how much worſe than 
the poor Icrationals, if we do not employ the 


utmoſt Power of our Tongue, and all our Mem- 


bers, and all the Faculties of our Souls in the 
Praiſes of God! But above all, ſhould we who 
have the Benefit of thoſe glorious Acts and Con- 
trivances of the Creator, be ſuch wicked, ſuch 
baſe, ſuch worſe than brutal Fools to deny the 


Creator (1) in ſome of his nobleſt Works? ſhould + 


we 


=y ? 
tr th 8 a. — ——— 
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(1) It was a pious as well as juſt Concluſion, the ingeni- 
ous Laurence Bellini makes of his Opuſculum de Adotu Cor- 
dis, in theſe words. De Motu Cordis iſtbæc. Que equidem 
omnia, ſi a rudi intelligentia Hominis tantum conſilii, tantum 
ratiocinii, tantum peritiæ mille rerum, tantum ſcientiarum 
exigunt, ad hoc, ut inveniantur, ſeu ad hoc, ut perciprantw 
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we ſo abuſe our Reaſon, yea our very Senſes; 


ſhould we be fo beſotted by the Devil, and blind- 
ed by our Luſts, as to attribute one of the beſt 


contrived Pieces of Workmanſhip to blind Chance, 


or unguided Matter and Motion, or any other 
ſach ſottiſh, wretched, atheiſtical Stuff; which 
we never ſaw, nor ever heard made any one 
Being (2) in any Age ſince the Creation? 2 

| 01 
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W ths * a 


. 


ſoſtquam facta ſunt ; illum, cujus opera fabrefata ſunt hee 
ſingula, tam vani erimus atque ina nes, ut exiflimemus eſſe. 
conſilii impote m, rationis expertem, imperitum, aut ignarum 
omnium retum ? Quantum ad me attinet, nolim eſſe Rationis 
com pos, ft tantum inſudandum mibi eſſet ad conſequendam in- 
telligentiam earum rerum, quas fabrefaceret neſcio que Vis, 
que nihil intelligeret eorum que ſabrefaceret; mibi etenim di- 
derer eſſe vile quiddam, atque ridiculum, qui vellem totam 
ætatem meam, ſanitatem, & quicquid humanum eſt deterere, 
nihil curare quicquid eft jucunditatum, quicquid lætitiarum, 
quicquid commodorum ; non divitias, non dignitates; non pœ- 
nas etiam, & pitam ipſam, ut gloriari poſſem poſtremo inves 
uiſe unum, aut alterum, & fortaſſe me inveniſſe quidem ex iis 
innumeris, que pypauxiſſet, neſcio quis ille, qui ſine labore, ſine _ 
cura, nihil cogit gns, nibil cognoſcens, non unam aut alteram 


rem, neque dubi?,” fed certo produxiſſet innumeras innumera- 


hilitates rerum in e tam immenſo ſpatio corporum, ex quibus 
totus Mundus conqpingitur. Ab Deum im mortalem video 
prefens numen tui in hiſce tam prodigioſts Generationis ini- 
tis, & in alti ſima dofum cantemplatione def xus, neſcio quo 
* ſtro admirationis concitor, 8 5e ſi divine . cohibere me 
inime poſſum quin exclamem. | 

Magnus Dominus ] Magnus Fabricator Hominum Deus l 
Magnus atgue Admirabilis ] Conditor rerum Deus quam 
Magnus es I Bellin. de Mot. Cord, fin, 

(2) Hocli. e. mundum effici ornatiſſimum, & pulcherrimum 
ex concurſione fortuita] qui exiſtimat fieri potuiſſe, non intel. 
ligo cur non idem putet, ſi innumerabiles unius, O vigints jor 
me literarum vel aureæ, vel qualeſlibet, aliquo conjiciantur. 
poſſe ex his in terram excuſſis annales Enniz, ut deinceps legs 


poſſint, eſſici, & c. — Quad ſi Mundum efficere pate ſt 


concurſus Atomorum, cur porticum, cur templum. cur domum, 
fur urbem non poteſt ? que ſunt minus operoſa, & multo qui- 
| Y 


(1) 


: 
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No 2 like wiſe and unprejudiced Men, let 
us with David ſay, Pſal. 139. 14. (with which I 
conclude) I will praiſe thee, for I am fearfully and 
wonderfully made, marvellous are thy Works : and that 
my Soul knoweth right well. Having thus made 
what (conſidering the copiouſneſs and excellence 
of the Subje&) may be called a very brief Survey 
of Man, and ſeen ſuch admirable Marks of the 
divine Deſign and Art; let us next take a tranſj- 
ent View of the other, inferiour Creatures ; and 
begin with Qua vruPEDs, | 


4SuRVvEYF QU 4D NU DYE D S. 
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Of their Prone POSTURE. | 


688889 N taking a View of this Part of the 
85 | BY Animal World, fo faras the Structure 
8 885 of 325 W - pou gr way to 2 
of Man, all paſs them by, and 
8988858 only take Notice of ſome Pech- 
liarities in them, which are plain Indications of 
deſign, and the divine Super-intendence and 
Management. And 1. The molt viſible apparent 
Variation is the Prone Poſture of their Body. Con- 
cerning which I ſhall take Notice only of two 
things, the Parts miniſtring thereto ; and the 

Uſe and Benefit thereof. | 
r. As for the Parts, tis obſervable that in all 
theſe Creatures the Legs are made exactly confor- 
mable to this Poſture, as thoſe in Man are to his 
erect Poſture : and what is farther obſervable alſo 
is than the Legs and Feet are always admirably 
ſuited ro the Motion and Exerciſes of each Ani- 
mal: in ſome they are made for Strength only, 
to ſupport a vaſt unweildy Body (1); in ons, 
they 


(1) The Elephant being a Creature of prodigious Weight, 
the largeſt of all Animals, Pliny ſaith, hath its Legs accor- 
8 made of an immenſe Strength, like Pillars, rather 

| eg, Y 4 (2) 


than 
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they are made for Agility and Swiftneſs (2), in 
ſome they are made for only Walking and Run- 
ning, in others for that, and Swimming too (3); 
in others for Walking and Digging (4); and 4 
others for Walking and Flying (5): in ſome they 
are made more lax and weak, for the plainer 
Lands; in others rigid, ſtiff, and leſs flexible (6) 
„„ K 3 5 f for 
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(2J Deer, Hares, and other Creatures, remarkable for 
| Swiftneſs, have their Legs accordingly flender, but withal 
ſtrong, and 1 way adapted to their Swiftneſs. 
(3) Thus the Feet of the Otter are made, the Toes being 
all conjoyned with Membranes, as the Feet of Geeſe and 
Ducks are. And in Swimming, it is obſervable, that when 
the Faot goes forward in the Water, the Toes are cloſe; 
but when backward, they are ſpread out, whereby they 
more forcibly ſtrike the Water, and drive themſelves for- 
ward. The ſame may be obſerved alſo in Ducks and 
Geeſe, Wo. el | 
Of the Caſtor or Beaver, the French Academiſts fay, The 
Structure of the Feet ævas very extraordinary, and een 
demonſtrated, that Nature hath de ſig ned this Animal to live in 
the Water, as cell as upon Land. For although it had four 
Feet, like terreſtrial Animals, yet the hindmoſt ſeemed more 
proter to ſevim than walk with the five Tges of which they 
wers compos'd, being joined together like thoſe of a Gooſe, by a 
Membrane, which ſerves this Animal to ſwim with. But the 
fore-ones were made otherwiſe ; for there vas Membrane 
avhich held thoſe Toes joyned together: and this was requiſite 
for the conveniency of this Animal, which uſeth them as Hands 
like a Squirrel, when he eats. Memoirs for a Nat. Hiſt. of 
J -. -.< 85 
(4) The Mole's Feet are a remarkable Inſtance. 

(5) The Wings of the Bat are a prodigious deviation from 
Ngatures/ordinary way. So tis in the Virginian Squirrel, 
whole Skin is extended between the Fore-Legs and its 


Body. _ I 

(00 Of the Legs of the Elk, the French Academiſts ſay, 

Although fome Aut hors report, that there are Elks in Moſco- 

Fla, whoſe Legs are jointleſs ; there is great probability, that 

Moſcovia, as cell at of Czfar's Alce, and Pliny's Machlis, 

that they bave Legs ſo ſtiff and inflexible, that th 
EI ICI IIA pax alearii bar 


ey do run on 
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— Opinion is founded on cobat is reported of thoſs Elks of 
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for traverſing the Ice, and dangerous Precipices 


of the high Mountains ()), in ſome they are ſhod 
with tough and hard Hoofs, ſome whole, ſome 


cleft; in others with only a callous Skin. in 


which latter, 'tis obſervable that the Feet are 
compoſed of Toes, ſome ſhort for bare going ; 
ſome long to ſupply the Place of a Hand (8); 
ſome armed with long and ſtrong Talons, to 
catch, hold, and tear the Prey; ſome fenced on- 
ly with ſhore Nails, co confirm the Steps in Run- 
ning and Walking. | 5 
2. As the Poſture of Man's Body is the fitteſt 
for a Rational Animal, ſo is the Prone Poſture 
of Quadrupeds the moſt uſeful and beneficial to 
themſelves, as alſo moſt ſerviceable to Man. 
For they are hereby better made for their gathe- 
ring their Food, to purſue their Prey, to leap, 


to climb, to ſwim, to guard themſelves againſt 


their Enemies, and in a Word, to do whatever 
may be of principal uſe to themſelves; as alſo 
they are hereby rendered more uſeful and ſervice- 
able to Man, for carrying his Burdens, for tillin 


his Ground, yea even for his Sports and Diverſi- 
ons. 


8 1 r 4 7 * — 92 


Ire crit hout ſlipping ; which is a way that is reported that they 
bave to ſave themſelves from the Wolves, &e.-ibid. p. 108. 

(7) The common tame Goat (whoſe Habitation is gene- 
rally Mourtains and Rocks, and who delighteth to walk 
on the tops of Pales, Houſes, & c. and to take great and 
ſeemingly dangerous Leaps) I have obſery'd, hath the 
Joynts of the Legs very ſtiff and ſtrong, the Hoof hollow 


underneath, and its Edges ſharp. The like I doubt not is 


to be found in the Wild Goat, conſidering what Dr. Schench- 


dee hath ſaid of its climbing the moſt dangerous Craggs of 


the Alps, and the manner of their hunting it. vid. lter Alpin. 


fivers others, 


a". 


( Thus in Apes and Mankeys, ig the Beaver before, and 


— 
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And now I might here add a Survey of the ex. 
cellent Contrivances of the Parts miniſtring 
to this Poſture of the Four-footed Animals, the 
admirable Structure of the Bones (9), the Joynts 
and Muſcles; their various Sizes and Strength; 
their commodious Lodgment and Situation, the 
nice Æquipoiſe of the Body, with a great deal more 
to the ſame Purpoſe, But I ſhould be tedious to 
inſiſt minutely upon ſuch Particulars, and beſides 
I have given a Touch upon theſe kinds of things, 
when I ſpake of Man. | | 
 Paſling by therefore many things of this Kind, 
that might deſerve Remark, I ſhall only conſider 
fome of the Parts of Quadrupeds, differing from 
what is found in Man (10), and which are mani- 
fett Works of Deſign. —_ 


BP 


_ 


CHAP. Il, 
of ile HEADS of Quadrupeds, 


T is remarkable that in Man the Head is 


of one ſingular Form: in the Four-footed 
Race, 


. 


2 — 


(9) It is a fingular Proviſion Nature hath made for the 
ſtrength of the Lion, if that be true which Galen ſaith is 
reported of its Bones being not hollow, as in other Ani- 
mals, but ſolid. Which report he thus far confirms, that 
moſt of the Bones are ſo ; and that thoſe in the Legs, and 
fome other parts, have only a ſmall and obſcure Cavity in 
thein. Vid. Galen. de Uſ. Part. L. 11. c. 18, 

(10) Theſe ſorts of Differences in the Mechaniſm of Animals, 
pon the ſcore of the Poſition of their Bodies, occur ſo often, that 
it vorld be no mean Service to Anatomy ; —— if any one 
would give us a Hiſtory of thoſe Variations of the parts of Ani- 


mals, cubich ſpring from the different Poſtures of their Bodies. L 


Prake Anat. V. I, B,1, c. * (1) 


77 
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Race, as various as their Species. In ſome ſquare 


and large, ſuitable to their flow Motion, Food, 
and Abode ; in other leſs, ſlender, and ſharp, 


agreeable to their ſwifter Motion, or to make 


their Way to their Food (1), or Habitation un- 
der Ground (2). But paſſing by a great many 
Obſervarions that might be made of this Kind, 
I ſhall ſtop a little at the Brain, as the moſt con- 
jiderable Part of this Part of the Body, being the 
great Inſtrument of Life and Motion in Quadru- 
peds as 'tis in Man of that, as alſo in all 
probability the chief Seat of his immortal Soul. 
And accordingly it is a remarkable Difference, 
that in Man, the Brain is large, affording Sub- 
{tance and Room for ſo noble a Gueſt ; whereas 
in Quadrupeds, it is but ſmall, And another 
thing no leſs remarkable is the Situation of the 
Cerebrum and Cerebellum, or the greater or leſſer 
Brain, which I ſhall give in the Words of one of 
the moſt exact Anatomiſts we have of that Part 
(3): © Since, faith he, God hath given to Man 
* a lofty Countenance, to behold the Heavens, 
* and hath alſo ſeated an immortal Soul in the 
* Brain,capable of theContemplation of heavenly 

ce things; 


** 


—_— 


(1) Thus Swine, for Inſtance, who dig in the Earth for 
Roots and other Food, have their Neck and all parts of their 
Head very well adapted to that Service. Their Neck ſhort, 
brawny, and ſtrong ; their Eyes ſet pretty high out of the 
way; their Snout Jong ; their Noſe callous and ftrong ; and 
their Senſe of Smelling very accurate, to hunt out and di- 
ſtinguiſh their Food in Mud, under ground, and other the 
like Places where it lies concealed. 

(2) What hath been ſaid of Swine is no leſs, rather more, 
remarkable in the Mole, whoſe Neck, Noſe, Eyes, and Ears, 
are all fitted in the niceſt manner to its ſubterraneous way 


f Life. e 4180 * 5 


(3) Willis Cerebr, Anat, cap. 6. Cumque buic Deus os ſub- 


lime dederit, &c. 


(4) 


—__w__ —— 
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ce things; therefore as his Face is ered, ſo the 
tc Brain is ſet in an higher Place, namely above 
cc the Cerebellum and all the Senſories. But in 
ce Brutes, whoſe Face is prone towards the Earth, 
e and whoſe Brain is incapable of Speculation, 
ce the Cerebellum, (whoſe Buſineſs it is to mi. 
c niſter to the Actions and Functions of the 
< Precordia, the principal Office in thoſe Crea. 
© tures) in them is fituated in the higher Place, 
cc and the Cerebrum lower, Alfo ſome of the Or. 
cc gans of Senſe, as the Ears and Eyes, are pla. 
c ced, if not above the Cerebrum, yet at leaſt 
vc equal thereto. 
Another Convenience in this Poſit on of the 


( 

Cerebrum and Cerebellum, the laſt ingenious Anato- WI ( 
miſt (4) tells us is this, © In the Head of Man, MW” 
te ſaith he, the Baſe of the Brain and Cerebell, yer , 
s ofthe whole Skull, is ſet parallel to the Horizon, WM /-. 
re by which means there is the leſs Danger of the Ni 
ce two Brains jogling, or ſlipping out of their = 
ce place. But in Quadrupeds, whoſe Head hangs MW,” 
ce down, the Baſe of the Skull makes a right An- ue 
ce gle with the Horizon, by which means the An 
* Brain is undermoſt, and the Cerebell upper- I 
* molt; ſo that one would be apt to imagine the * 
ce Cerebell ſhould not be ſteady, but joggle out e. 
ce of its Place, To remedy which Inconveni- 4 
ence (he tells us) © and leaft the frequent Con- “ 
* cuflions of the Cerebell ſhould cauſe a fainting, In 
F or diſorderly Motion of the Spirits about the {MWl:.; 
* Precordia, therefore by the Artifice of Nature, &. 
* ſufficient Proviſion is made in all, by the He, 
FF dura Meninx cloſely encompaſling the Cerebel- 0 


* lam; beſides which, it is (in ſome) guarded Hela 


with Cor 

= 4 WE ; i l N See 
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ges 
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« with a ſtrong bony Fence ; and in others, as 
« the Hare, the Coney, and ſuch leſſer Quadru- 
« peds, a Part of the Cerebell is on each fide: 
te fenced with the Os petroſum: SO that by this 
e double Stay, it's whole Maſs is firmly contain- 
« ed within the Skull. > 41:3 7 af nes 
Beſides theſe Peculiarities, I might take Notice 
of divers. other things no leſs remarkable, as the 
Nictitating Membrane of the Eye (5), the different 
Paſſages of the Carotid Arteries (6) through the 
Skull, their Branching into the Rete Mirabile (7) 
t 


— 


— 


(5) See Book 4. Ch. 2. Note 33. F 

(6) Arteria Carotis aliquanto poſterius in homine quam is 
ulio quovis animali Calvariam ingreditur, ſi juxta illud fora— 
men, per quod ſinus lateralis in Venam jugularem deſiturus 
cranio elabitur ; nam in cateris bæc arteria ſub extremitate, 
ſeu proceſſu acuto ofſis petroſi, inter cranium emergit : verum 
in capite hu mano, eadem, ambage longiori circumducta (ut 
ſanguinis torrent, priuſquam ad cerebri oram appellit, frata 
impetu, lenius & placidius fluat) prope ſpecum ab ingreſſu ſinus 
lateralis factum, Calvarie baſin attingit ; —— & in ma- 
jorem cautelam, tunica inſuper aſcititia craſſiore —_— 
And ſo he goes on to ſhew the Conveniency of this Guard 
the Artery hath, and its paſſage to the Brain, and then ſaith, - 
S bujuſmod; conformationts ratio inquiritur, facile occurrit, in 
capite humano, ubi generoſi affectus, & magni animorum im- 
petus ac ardores excitantur, ſanguinis in Cerebrt oras appulſum 
debere eſſe liberum & expeditum, &c. Atque hoc quidem re- 
peu differt Homo a pleriſque Brutis, quibus Arteria in mille 
urculos diviſa, ne ſanguinem pleniore alveo, aut citatiore, quam 
par eſt, curſu, ad cerebrum evehat, Plexus Retiformes conſti- 
tuit, quibus nempe efficitur,ut ſanguis tardi admodum, lenique 
S. equabili fere ftellicidio, in cerebrum illabatur. And then 
he goes on to give a farther Account of this Artery, and the 
Rete mirabile in divers Creatures. Willis ibid. cap. 8. | 

(7) Galen thinks the Rete mirabile is for eoncocting and 
elaborating the Animal Spirits, as the Epididymides, [the 
Convolutions ui,, Lan] are for claborating the 
Seed, De T. Part. L. 9. c. 4 This Rete is mach more con- 
picuous- in- Beaſts than Man; and as Dr. Milis well jud- 
ges, ſer yes: 1. To bridle the too rapid incurſion of the Blood 

n | 5 into 


1 
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the different magnitude of the Nates, and ſome 
other Parts of the Brain in Beaſts, quite diffe- 
rent from what it is in Man: but the Touches 
already given, may be Inſtances ſufficient to pre. 
vent my being tedious in inlarging upon theſe 
admirable Works of God. | | 


1 FS OW | 2 3 


CHAP. 1. 
Ofihe NR RS Quadrupedi. 
Et OM the Head-paſs we to the Neck, no 


principal Part of the Body, but yet 4 good 
Inftance of the Creator's Wiſdom and Deſign, 


inaſmuch as in Man it is ſhort, agreeable to the 


Erection of his Body; but in the Four-footed 
Tribe it is long, anſwerable to the Length of the 
Legs (r); and in ſome of theſe long, and leſs 

3 | ſtrong, 


8 n 


into the Brain of thoſe Creatures, whoſe Heads hang down 
much. 2. To ſeparate ſome of the ſuperfluous ſerous parts 
of the Blood, and ſend them to the Salival Glands, before 
the Blood enters the Brain of thoſe Animals, whoſe Blood 
is naturally of a watery Conſtitution. 3. To obviate any 
Obftructions that may London in the . by giving 4 
free Paſſage through other Veſlels, when ſome are ſtopped. 
In Quadrupeds, as the Carotid Arteries are entre inte 
the Rete mirabile, for the bridling the too rapid Current 
of the Blood into the Brain; ſo the Vertebral Arteries are, 
near their entrance into the Skull, bent into an acuter An- 
plc than in Man, which is a wiſe Proviſion for the fame 
2urpole. | | 
(1) It is very remarkable, that in all the Species of Qua- 
drupeds, this Equality holds, except only the Elephant ; 
and that there ſhould be a ſufficient ſpecial Proviſion made 
for that Creature, by its Proboſcis or Trunk. A Member ſo 
admirably contrived, ſo curiouſly wrought, and with ſo 
great Agility and Readineſs, applied by that unweildlyCrea- 


ture 


- | 

Chap. III. The Necks of Quadrupeds. © 333; 
ſtrong, ſerving to carry the Mouth to the ground ; 
in others ſhorter, brawny and ftrong, ſerving to 
dig, and heave up great Burdens (2). | 

But that which deſerves eſpecial Remark, is 
that peculiar Proviſion made in the Necks of all, 
or moſt granivorous Quadrupeds, for the perpe- 
tual holding down their Head in gathering their 
Food; by that ſtrong tendinous and inſenfible | 
Aponeuroſis, or Ligament (3) braced from the | 
Head to the middle of the Back. By which means 
the Head although heavy, may be long held | 
down without any Labour, Pain, or Uneaſineſs i 
to the Muſcles of the Neck, that would otherwiſe © 9 
be wearied by being ſo long put upon the Stretch. | 


— „ 
— a 
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ture to all its ſeveral Occaſions, that I take it to be a mani- 
feſt Inſtance of the Creator's Workmanſhip ; ſee its Anato- 
my in Dr. A. Moulens's Anat. of the Elephant, p. 33. As alſo 
in Mr. Blair's Account in Phil. Tranſ. No. 326. FB. 
Aliorum ea eſt humilitas ut cibum terreſtrem roſtris facile 
contingant. ue autem altiora ſunt, ut Anſeres, ut Cygni, 
ut Grues, ut Cameli, adjuvantur proceritate collorum. Manns 
etiam data Elephantis, quia propter magnitudinem corporis 
8 dificiles aditus babebant ad paſtum. Cic. de N. D. L. 2. ä 
e Quod iis animalibus que pedes habent fiſſos in digitos, Cl- 
| lum brevius fit factum, quam ut per ipſum Cibum ori admove- 
y re queant 5 is vero que ungulas babent ſolidas, aut bifidas, 
4 longius, ut prona atque inclinantia paſci queant. Qui id 
etiam opus non ſit Artificis utilitatis memoris ? Ad hæc quod 


0 Crues ac Ciconie, cum crura haberent longiora, ob eam cauſam 
it KRoſtrum etiam magnum, & Collum longius habuerint, Piſces 
bo autem neque Collum penitus habuere, utpote qui neque Crura 


Pp babent. Quo pacto non id etiam eſt admirandum ? Galen. de 
c U. part. L. 11. c. 8. | 
(2) As in Moles and Swine, in Ch. 2. Note I. 
[- (3) Called the Whiteleather, Packwax, Taxwax, and 


- 


Fixtax. 
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Of theSTOMACHS of Quadrupeds, | 


RO M the Necks let us deſcend to the 
KL Stomach ; a part, as of abſolute Neceſſity to 
the Being, and Well-being of Animals, fo is in 
the ſeveral Species of Quadrupeds ſized, contri- 
ved, and made with the utmoſt Variety, and 
Art (1). What Artiſt, what Being, but the in- 
finite Conſervator of the World, could ſo well 
adapt every Food to all the ſeveral Kinds of thoſe 
grand Devourers of it! Who could ſo well ſuit 
their Stomachs to the Reception and Digeſtion 


# 


thereof; one kind of : Stomach to the Carnivo- 


rous, another to the Herbaceous Animals; one 
fitted to digeſt by bare Maſtication; and a whole 
ſet of Stomachs in others to digeſt with the Help 
of Ramination! Which laſt Act, together with 
the Apparatus for that Service, is ſo peculiar, 
and withal fo curious an Artifice of Nature, that 
it might juſtly deſerve a more particular Enquiry: 


but having formerly mentioned it (2), and leſt 


I ſhould be too tedious, I ſhall paſs it by. CHAP. 


—— 
— Py * —¼ 


(1) The peculiar contrivance and make of the Dromeda- 
ries, or Camel s Stomach, is very remarkable, which I will 

ive from the Pariſian den * At the top of the ſecond 
of the 4 Ventricles] there were ſeveral ſquare Holes, wwhich 
were the Orifices of about 30 Cavities, made like Sacks placed 
between the tevo Membranes, which do compoſe the Subſtance 
of this Ventricle. The view of theſe Sacks made us to think, 
that they might well be the Reſervatories where Pliny ſaith 
that Camels do à long time keep the Water, which they drink 
in great abundance —— to 255 the wants — in the 


dry Deſarts, &c. vid. Memoirs, Sc. Anat. of Dromedary, ' 


39. See alſo Peyer Merycol. L. 2. c. 3. | 
4 (4) Book 4. . mw a | (1) 
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Chap. V. Hearts of Vun: 513. 
CHAP. V. 
Of th:Hranr of 2hadrupeds. 


IN this Part there is a notable Difference found 
6 berween the Heart of Man and that of Beaſts. 
o Concerning the latter of which I might take 
n notice of the remarkable Conformation of 
- WH the Hearts of Amphibious Quadrupeds, and 
d WW cheir difference from thoſe of Land-Animals, 
- WF ſome having but one Ventricle (1), ſome three (2), 
and ſome but two (like Land- Animals) but then 
© che Foramen ovale therewith (3). All which may 
t de juſtly eſteemed as wonderful, as they are ex- 
1 eellent Proviſions for the manner of thoſe Ani- 
mals living. But I ſhall content my ſelf wich bare 
5 | Hints 
— er  CCCGCEIETS — — — 


(1) Frogs are generally thought to have but one Ventri- 
cle in their Hearts. 3 
(2) The Tortoiſe hath 3 Ventricles, as the Pariſian Aca- 
_ in their Memoirs affirm. Beſides theſe 2 Ventricles 
[before ſpoken of} which were in the binder part of the Heart 
which faceth the Spine, there <vas, ſay they, a third in the” 
fore-part, inclining a little towards the right fide, &c. Me- 
moirs, Ofc. p. 259.- But Mr. Bu ſſiere charges this as a Mi- 
ſtake in chol⸗ ingenious Gentlemen, and Wo there is but. 
one Ventricle in the Tortoiſe's Heart. See his Deſcription of 


the Heart of the Land-Tortoiſe, in Philoſ. TranſaF#. No. 328. 


1 (3) The 2 is ſaid by the French Academiſts, to have 
4 this Proviſion, and their Account of it is this: [ts Heart was 
h round and flat. Its Ventricles appeared very large, and its Au- 
4 ricles mall. Underneath the grent Aperture, through 
1 which the Trunk of the Vena Cava, conveyed the Blood into the 
nebt Veniricle of the Heart, there <vas another which pene- 
U trated into the Arteria Venoſa, and from thence into the left 
þ Ventricle, and afterwards into the orta. This Hole, called l 
„ e Foramen Ovale in the Fœtus, makes the Anaſtomoſis, by 
7 e means of which, the Blood goes from the Cava into the 
Aorta, wwithout paſſing through the Lungs. French Anato- 
) milts, p. 124. — | 


" (4) 


316 The Heartof Quadropeds,, Book VI. 
Hints of theſe things, and ſpeak only of two pe. 
Culiars more, and that but briefly, © * 
One is the Situation of the Heart. Which in 
Beaſts is near the middle of the whole Body; in 
Man nearer the Head (4). The Reaſon of which 
I ſhall give from one of the moſt curious Anato. 
miſts of that Part (5). © Seeing, ſaith he, the 
© Trajection and Diſtribution of the Blood de- 
©'pends wholly on the Syſtole of the Heart, and 
© that it's Liquor is not driven of it's own Nature 
ſo readily into the upper Parts as into Veſſels 
even with it; or downwards into thoſe underit: 
ce if the Situation of the Heart had been further 
« from the Head, it muſt needs either have been 
made ſtronger to caſt out it's Liquor with great- 
er Force ; or elfe the Head would want its 
due Proportion of Blood. But in Animal 
« that have a longer Neck, and which is exten- 
« ded towards their Food as it were, the Heart is 
© ſeated as far from the other Parts; and they 
© find no Inconvenience from it, becaufe they 
ce feed with their Head for the moſt part hanging 
% down; and ſo the Blood, as it hath farther to 
* go to their Head than in others, ſo it goes a 
“ plainer and often a ſteep Way (6). 4 
| The 


— 
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{4) Thi 7s Kagiey mes 1 ur, lu iy AO gd. Arif. 
Hiſt. An. L. 2. c. 17. | 

(5) Dr. Lower de Corde, c. 1. | 
(6) I might have mentioned another wiſe Proviſion from 
the ſame Author, which take in his own words; Ir Vituls 
S Equis, imo pleriſgue aliis animalibus majoribus, non ſolas 
propagines a Nervo ſexti paris ut in Hemine, ſed etiam pluri- 
.mas a Nerdo intercoftali, ubi recta cor tranſit, cor accedere, im 
in parenchyma ejus dimitti : & hoc ideo a Natura quaſs ſub- 
fdium Brutis comparatum, ne eapita que terram prona ſbe- 
& ant, non ſatis facile aut copioſe Spiritus Animales im pertirent, 
Blaſii Anat. Animal. Par, I. e. 4- cx Lowero de Corde. 65 
"200 


in all Quadrupeds it is lcoſe. 
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The other peculiar Matter is the faſtning (I for- 
merly mentioned) which the Cone of the Pericar- 
dium hath in Man to the * (7), whereas 
y which means 
the Motion of the Midriſ, in that neceſſary Act 
of Reſpiration, is aſſiſted both in the uprighe 
Poſture of Man, as alſo in the prone Poſture of 
Quadrupeds (8), which would be hindered, or 
rendered more difficult, if the Caſe was otherwiſe: 
« which muſt needs be the Effect of Wiſdom and 
«© Deſign, and that Man was intended by Nature 
* to walk ere, and not upon all four, as Qua- 
** drupeds do: to expreſs it in the Words of a great 
Judge in fuch matters (9). | 5 


* Www 
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(7) Diaphrag matis circulonerveo firmiter adbæret [Pericardi- 
um] quod Homini ſingulare : nam ab eo in Canibus & Simiis 
diftat, item in altis animalibus omnibus. Bartholin. Anat. 
Ki . | : | | 

(8) Finalin cauſam quod attinet. cum erectus fit Ho- 
minis inceſſus vip tv Fgura, eoque facilius abdominis viſcera 
ſud pondere deſcendant, minore Diaphragmatis nixu atque Syſto- 
le ad Inſpirationem opus eft porro, cum in Exſpiratione pariter 
neceſſarium fit Diaphragma rela xari, — cum capſula cordis 
omnino connectendum ſuit in Homine, ne forte, quamdin erectus 
incedit, ab Hepatis aliorumque viſcerum appenſorum pondere 
deorſum- | zut neqme Pu mo ſatis concidere nejhe 
Eſpiratio debito modo peragi potuerit. Quocirca in Quadru- 
pedibus, ubi abdominis viſcera in ipſum Diaphragma incum- 
bunt, ipſumque in pectoris cavitatem ſus pondere impellunt, iſta 
partium accretio Exſpirationi quidem inutilis, Inſpirationi au- 
tem debitam Diaphragmatis tenſionem impediendo, prorſus in- 
com moda fuiſſet. Lower ib. p. 8. _ 2 | 

(9) Dr. Tyſon's Anat. of 5 Orang-Outang in Ray's Miſd. 
of God, p. 262. Fog "dt 
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Of the Difference between Man and Quadrupeds in 
the NE Rvous Kind. 


Here is only one Difference more between 

| T Man and Quadrupeds that I ſhall take No- 
tie of, and that is the Nervous Kind: and be- 
cauſe it would be tedious to inſiſt upon many 
Particulars (1), I ſhall, for a Sample, inſiſt chiefly 
upon one, and that is of Nature's prodigious Care 
for a due Communication and Correſpondence 
between the Head and Heart of Man, more than 
what is in the four-footed Tribe. For this Pur- 
Pole beſides the Correſpondence thoſe Parts have 
Means of the Nerves of the Par vagum (com- 
mon both to Man and Beaſt) there is a farther 
and more ſpecial Communication and Correſpon- 
dence occaſioned by the Branches (2) of the 
Intercoſtal Pair {ent from the Cervical Plexus to the 
Heart, and the Precordia By which means the 
Heart and Brain of Man have a mutual and very 
Y inti- 


— 


—— 


QA) Amongſt theſe I might name the ſite of the Nerves 
procceding from the Medulla Spinalis, which Dr. Lower 
takes notice of; in Beaſts, whoſe Spine is above the reſt of 

the Body, the Nerves tend dire& y downwards ; but in 
Man, it being erect, the Nerves ſpring out of the Spine, 
not at Right, but in Oblique Angles downwards, and pals 

alſo in the Body the ſame way, ibid. p. 16. | 
(2) In pleriſq; Brutis tantum hac via (i.e. by the Par va- 
gum) & vix omnino per ullos Paris Intercoſtalis nervos, aditus 
ad cor aut Appendicem ejus pateſcit. Verum in Homine, Ner- 
vus Intercoſtalis, preter officia ejus in imo ventre huic cum 

Ceterts animalibus communia, etiam ante pecteris clauſira in- 

 Fernuncit ſpecialis loco eft, qui Cerebri & Cordis ſenſa mutua 

ultra citraque refert. Willis Nervor. deſcr. & uſus. Cap. 26. 


(3) 
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intimate Correſpondence,and Concern with each 
other, more than is in other Creatures ; or as one 
of che moſt curious Anatomiſts and Obſervers of 
theſe things ſaich (3), ** Brutes are as twere 
“Machines made wich a ſimpler, and leſs ope- 
* role Apparatus, and endowed therefore with 
* only. one and the {ame kind of Motion, or de- 
* termined to do the ſame thing: whereas in 
* Man, there is a great Variety of Motions and 
Actions. For by the Commerce of the afore- 
ſaid Cervical Plexus (4), he faith, The Con- 
* ceptions of the Brain preſently affect the Heart, 
* and agitate it's Veſſels and whole Appendage, 
together with the Diaphragm. From whence 
* the Alteration in the Motion of the Blood, the 
“ Pulſeand Reſpiration. So alſo on the contra- 
* 'y, when any thing affects, or alters the 
Heart, thoſe Impreſſions are not only retor- 
* ted to the Brain by the ſame Duc of the 
e Nerves, but alſo the Blood itſelf (ic's Courſe 
ce being once changed) flies to the Brain with a 
te different and unuſual Courſe, and there agita- 
* ting the animal Spirits with divers impulſes, 
i produceth various Conceptions and Thoughts 
* inthe Mind. And he tells us, © that hence? it 
was that the ancient Divines and Philoſophers 
e too, made the Heart the Seat of Wiſdom ; and 

| „ Cer- 


4a 


— — ** * 


(3)Id ib. Dum banc utriuſque ſpeciei differentiam perpendo, 


ſuccurrit ani mo, Bruta eſſe velut machinas, &c, 


(4) That our great Man was not miſtaken, there is great 
eaſon to imagine, from what he obſerved in diſſecting a 
Fool. Beſides = Brain being but ſmall, he ſaith, Præcipua 
autem diſcriminis nota quam inter illius & viri cordati partes 
advertimus hecce erat-;-nempe quod prædict us Nervi Intercg- 


falis Plexus, quem Cerebr: & Cordis internuncium & Homi- 


ms proprium diximns, in Stulto hoc valde. exjlis, & minori 


Neruorum ſatellitio ſlibatus fuerit. Ibid. 


340 The Nervous kind, &c. Book VI. 
5e certainly (ſaith he) the Works of Wiſdom and 
* Virtue do very much depend upon this Com. 
, merce which is between the Heart and Brain: 
and ſo he goeth on with more to the ſame Pur. 
poſe. Upon the Account of this Intercoſtal Com- 
merce with the Heart being wanting in Brutes, 
there is another ſingularly careful and wiſe Pro- 
viſion the infinite Creator hath made in them, 
and that is, That by reaſon both the Par vagun 
and the Interceſtal too, do not fend their Branches 
to the Heart, and it's Appendage in Brutes, 
therefore, leſt their Heart ſnould want a due Pro- 
portion of Nervous Veſſels, the Par vagum fend; 
ore. Branches to Their Heart than to chat of 
an. This as it is a remarkable Difference be- 
tween Rational and Irrational Creatures; ſo it is 
as remarkable an Argument of the Creator's Art 
and Care; who altho he hath denied Brute-Ani- 
mals Reaſon and the Nerves miniftring thereto, 
yer hath another way ſupplied what is neceſlary 
to their Life and State. But let us hear the, ſame 
great Author's Deſcant upon the Point (5) ; In- 
© aſmuch, ſaith he, as Beaſts are void of Diſ- 
ce cretion, and but little ſubject to various and 
cc different Paſſions, therefore there was no need 
* that the Spirits that were to be conveyed from 
de the Brain to the Præcordia, ſnould paſs two diffe- 
re rent Ways, namely one for the Service of the 
** Vital Functions, and another for the recipro- 
ce cal Impreſſions of the Affections; but it was 
e ſufficient that all their Spirits, whatever uſe 
** they were deſigned for, ſhould be conveyed 
Here 


* one and the ſame Way. 
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(5) Id. ib. cap. 29. In quantum Beſtiæ prudentia careni, 
bo 0 


7 variis diverſiſque paſſionibus, Re. 
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Chap. VII. The. Concluſion: "26h 


Here now in the Nervous Kind we have manifeſt 
Acts of the Creators Deſign and Wiſdom, in this 
ſo manifeſt and diſtinct a Proviſion for Rational 
and Irrational Creatures; and that Man was evi- 
dently intended to be the one, as the Gent, of | 
Quadrupedi was the other. 


The Coxclus fox. 


A ND now eis time to pauſe a while, 28 

reflect upon the whole. And as from the 

Conſiderations in the preceding Book, we have 
eſpecial Reaſon to be thankful to our infinicely 
merciful Maker for his no leſs kind than wonder- 
ful Contrivances of our Body; ſo we have Rea- 
ſon from this Brief Vie I have taken of this laſt 
Tribe of the Creation, to acknowledge and ad- 
mire the 72 rexor's Wort and Contrivances 
in them. Pot we have here a large Family of 
Animals, in every particular Reſpect, curiouſly 
contrived made for that efpecial Poſture, 
Place, Food, and Office or Buſineſs which they 
obtain in the World, So that if we conſider their 
own particular Happineſs and Good, or Man's 
Uſe and Service ; or if we view chem through- 
out, and conſider tlie Parts wherein they agree 
with Man,or thoſe ey wherein they differ, 
we ſhall find all to be ſo far from being things 
fortuitous, undeſigned, or any way accidental, 
that eveiy thing is done for the belt ; all wiſely 
contrived, and incomparably ficted up, and eve- 
iy way worthy of the great Creator, And he 
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341 The Concluſion. | Book VI. 
that will fhut his Eyes, and not ſee God (||) in 
theſe his Works even of the poor Beaſts of the 
Earth, that will not ſay (as Elibu hath it, Job 35. 


10, 11.) Where is God my Maker, who teacheth us more 


than the Beaſts of the Earth, and maketh us wiſer than 
| the Fowls of the Heaven; of ſuch an one we may uſe 
the Pſalmiſt's Expreſſion, Pal. 45. 12. That he i; 
like the Beaſts () that periſh. 


—_— 
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(I) — Deum namque ire per omnes ' 
 Terraſque tractuſque Maris, Cælumque profundum. 
Hinc Pecudes,. 1 Viros, genus omne Ferarum. 
Virgil Georg. L. 4. 8 
(}) los qui nullum omnino Deum eſſe dixerunt, non modi 
Philoſophos, ſed ne homines quidem fuiſſe dixerim ; qui, 
utis ſimillimi, ex ſolo corpore conſt iterunt, nibil videntes ani. 
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A Survey of BIRDS. 
® AVING eas briefly as well I could 
I diſparched the Tribe of Quadrupedi, 


I ſhall next take as brief and tranli- 
> ent a View of the Feather'd Tribe. 


* 
* 
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> CHA P, J. 


Of the M or ION of Birds, and the PARTS 


miniſtring thereto. 


S this Tribe hath a different Motion from 
that of other Animals, and an Amphibious 


way of Life, partly in the Air, and partly on 


the Land and Waters, ſois their Body accordingly 
thaped, and all their Parts incomparably fitted for 
that way of Life and Motion ; as will be found 
by a curſory View of ſome of the Particulars. 
And the * | , 

1. And moſt viſible thing, is the Shape and 
Make of their Body, not thick and clumſie, but 


incom- 
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344 The Motion and the Parts of Birds. Book VII. 
incomparably adapted to their Flight: ſharp be. 
Fore, to pierce, and make Way through the Air, 
and then by gentle Degrees riling to it's full Bulk, 
To which we may add __ g 
2. The neat Poſition of the Feathers through. 
out the Body ; not ruffled, or diſcompoſed, 
or placed iome-this, fome a contrary Way, 
according to the Method of Chance; but all 
artificially placed (1) for facilitating the Motion 
of the Body, and it's Security at the ſame time 
by Way of Cloathing : and for that End, moſt of 
the Feathers tend backward, and are laid over 
one another in exact regular Method, armed 
with warm and ſoft Down next the Body, and 
more ſtrongly. made, and curiouſly cloſed next 
the Air and Weather, to fence off the {njuries 
thereof. To which purpoſe, as alfa for the more 
eaſy and nimble gliding of the Body through the 
Air, the Proviſion Nature hath made, and the 
Inſtin& of theſe Animals to preen and dreſs their 
Feathers, is admirable ; both in reſpe& of their 
Art and Curioſity in doing it, and the Oyl-bag (2), 
Glands, and whole Apparatus for that Service. 
And now having ſaid thus much relating to the 
Body's Motion, let us 3. Survey the grand Inſtru- 
2 + 4314 1 4 ment 
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-. (1) See before, Book 4. Ch. 12. Note 111. 
(2) Mr. Willugbhy faith there are two Glands for the Se- 
cretion of the unctuous Matter in the Oyl-bag. And ſo they 
appear to be in Geeſe. But _ Examination, I find, that 
jn moſt other Birds (ſuch at leaſt as I have enquired into) 
there is only one Gland : in which are divers little Cells, 
ending in two or three larger Cells, lying under the Nip- 
ple of the © I-bag. This $Vipple is perforated, and being 
12 or drawn by the Bird's Bill, or Head, emits the 

iquid Oyl, as it is in ſome Birds, or thicker un&uous Greaſe, 
as it is in others. The whole Oyl- bag is in its ſtructure ſome- 


what conformable to the Breaſts of ſuch Animals as afford 
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Chap. I.” , The Wings of Birds: 3 44 14 9 
ment thereof; the Wings. Which as they are prin- 2M 


cipal Parts, ſo ate made wich great Skill, and 
placed in the moſt commodious Point of the Bo- 
dy (3), to give it an exact Æquipoiſe in that ſub- 
And here it is obſervable, with what incom- 
wle Curioſity every Feather is made; the 
$haft exceeding ſtrong, but hollow below for 
Strength and Lieticnel ſake; and above, not- 
much leſs {trong, and filled with a Parenchyma or 
Pith, both ſtrong and light too. The Yaxer as 
nicely gauged on each fide as made ; broad on 
one fide, and narrower on the other; both which 


incomparably miniſter to the progreſſive Motion 


of the Bird, as alſo to the Union and Cloſeneſs 
of the Wing © py | 1 


* 
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(3) In all Birds that fly much, or that have the maſt oc- 
caſton for their Wings, it is manifeſt that their Wings are 
rope in the very beſt part, to ballance their Body in the 

ir, and to give as ſwift a Progreſſion, as their Wings and 
Body are capable of: for otherwiſe, we ſhould perceive” 
them to reel, and fly unſteadily ; as we ſee them to do, if 


we alter their Æquipoiſe, by cutting the end of one of 


the Wings, or hanging a Weight at any of the extreme 
parts of the Body. But as for ſuch Birds as have as much 
occaſion for Swimming as Flying, and whoſe Wings are. 
therefore ſet a little out of he Center of the Bodies gra vi. 
BE ſee Ch. 3. Note 9. And for ſuch as have more occaſion 
r Diving than Flying, and whoſe Legs are for that Rea- 


ſon ſet more backward, and their Wings more forward, ſee 


Ch. 4 Note 9. 


(4) The wiſe Author of Nature hath afforded an Exam- | 


ple of the great Nicety in the Formation of Birds, by the 


icety obſerved in a part no more conſiderable than the 


Vanes of the Flag-feathers of the Wing. Among others, 
theſe two Things are obſervable. 1. The Edges of the ex 
terior or narrow Vanes bend downwards, but of the inte- 
rior, wider Vanes upwards; by which means they catch- 
hold, and lie cloſe to one another, when the Wing is ſpread, 
lo that not one Feather may miſs its full Force and Impulſe, 
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246 The Wings of Birds. Book VII. 
And noleſs exquiſite is the Textrine Art of the 
Plumage (5) alſo; which is ſo curiouſly wrought, 
3 | 185 and 


Ld ks 


ds — 
— 2 — 


— 


upon the Air. 2. A yet leſſer Nicety is obſerved, and that 
is in the very ſloping the tips of the Flag-feathers : the 
 Interiour Vanes being neat] Sat” away to a Point, to.. 
wards the outward part of the Wing; and the exterionr 
Vanes, towards the Body, at leaſt in many Birds; and in 
the middle of the Wing, the Vanes being equal, and but 
little ſloped. So that the Wing, whether extended or ſhut, 
is as neatly ſloped and formed, as if conſtantly trimmed 
with a pair of Seillors. | | 
(5) Since no exact account that 1 know of, hath been gi. 
venof the Mechaniſm of the Vanes or Webs of Feathers, my 
Obſeryations may not be unacceptable. The Vane conſiſts 
not of one continued Membrane, becauſe if once broken, it 
would hardly be reparable : but of many Lamine, which 
are thin, ſtiff, and ſomewhat of the nature of a thin Quill, 
Towards the Shaft of the Feather (eſpecially in the Flag, 
feathers of the Wing) thofe Laminæ are broad, c. of a 
ſemicireulax Form; which ſerves for ftrength, and for the 
cloſer ſhutting of the Lamine to one another, when impul- 
ſes are made upon the Air. Towards the outer part of the 
Vane, thefe Lamine grow ſlender and taper: on their un- 
der fide they are thin and ſmooth, but their upper outer 
Edge is parted into two hairy Edges, each fide having a 
different ſort of Hairs, laminated or broad at bottom, and 
ſlender and bearded above the other half. I have, as well 
as I could, reprefented the uppermoſt Edge of one of theſe 
Lamine in Fig. 18. with ſome of the Hairs on each ſide, 
$egnified with a Microſcope. Theſe bearded Briftles or 
Hairs on one fide the Laminæ, have ſtrait Beards, as inFig.19. 
thoſe on the other ſide, have hooked Beards on one fide the 
flender part of the Briſtle, and ſtrait ones on the other, as 
in Fig. 20. Bota theſe ſorts of Briſtles magnified (only 
ſcattering and not clofe) are repreſented as they grow 


upon the upper Edge of the Lamina /. t. in Fig. 18. And 


in the Vane, the hooked Beards of one Lamina, always lye 
next the ſtrait Beards of the next Lamina, and by that means 
lock and hold each other, and by a pretty Mechaniſm brace 
the Lamine cloſe to one another. And if at any time the 
Vane happens to be ruffled and diſcompoſed, it can þy this 


pretty eaſy Mechaniſm, be reduced and repaired, V. Book 4. 


Ch 12, at Note 12, (6) 
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Chap. I. ; The 7. ails of Birds, | 347 
and ſo artificially interwoven, that it cannot be 
viewed without Admiration, efpecially when the 
Eye is afliſted with Glaſſes, 
And as curiouſly made, ſo no leſs curiouſly 
are the Feathers placed in the Wing, exactly ac- 
cording to their ſeveral Lengths and Strength : 
the Principals ſet for Stay and Strength, and theſe 
again welllined, faced and guarded with the Co- 
vert and Secondary Feathers, to keep the Air from 
paſſing through, whereby the ſtronger Impulſes 
are made thereupon, Wy 
And laſtly, to ſay no more of this Part, that de- 
ſerves more to be ſaid of it, what an admirable 
Apparatus is there of Bones, very ſtrong, but with- 
al light and incomparably wrought ? of Foynts, 
which open, ſhut, and every way move, accor- 
ding to the Occaſions either of extending it in 
Flight, or withdrawing the Wing again to the 
Body ? and of various Muſcles; among which 
the peculiar Strength of the Pectoral Muſcles de- 
ſerves eſpecial Remark, by reaſon they are much 
ſtronger (6) in Birds, than in Man, or any other 
Animal, not made for Flying. 7 
4. Next the Wings, the Tail is in Flight conſi- 
derable ; greatly aſſiſting in all Aſcents and Deſ- 
cent 


(6) Pectorales Muſculi Hominis ſtectentes humeros, parvi 
parum carnoſi ſunt ; non æquant om aut 70m partem 
omnium Muſculorum Hominis. E contra in Avibus, Peftora- 
les Muſculi vaſtiſimi ſunt, & equant, imo excedunt, & ma- 
gis pendent, quam veliqui omnes Muſculi ejuſdem Avis ſimul 
ſumpti. Borell, de Mot. Animal. Vol. 1. Prop. 184. 
Mr. Willughby having made the like Obſervation, hath 
this Reflection on it, whence, if it be poſſible for Man to fly, 
it is thought by them who have curiouſly weighed and conſide- 
red the matter, that he that would attempt ſuch a thing with 
hopes of ſucceſs, muſt ſo contrive and adapt his Wings, that he 
may make uſe of bis Legs, and not bis Arms in managing 
them : [becauſe the Muſcles of the Legs are ftronger, as he 
obſerves.] Willugh. Ornith. L. I. c. I. g. 19. ; ) 
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cents in the Air; as alfo ſerving to ſteady (7) 
Flight, by keeping the Body uprighc in tha 
ſubtile and yielding Medium, by it's readily 
racing and anſwering every Vacillation of the 
* And now to the Parts ſerving to Flight, let us 
add the nice and- compleat Manner of it's Per. 
| formance ; all done according to the ſtricteſt 
Rules of Mechaniſm (8). What Rower on the 
Waters, what Artiſt on the Land, what acuteſt 
Mathematician could give a more agreeable and 
exact Motion to the Wings; than theſe untaught 
flying Artiſts do theirs! ſerving not only to bear 
their Bodies up in the Air, but alſo to waft them 
along therein with a ſpeedy progreſſive Motion, 
as alſo to ſteer and turn them this Way and that 
Way, up and down, faſter or ſlower, as their Oc- 

caſions require, or their Pleaſure leads them. 
F. Next to the Parts for Flight, let us view the 
Feet and Legs miniſtering to their other Motion; 
Both made light for eaſier Tranſportation through 
the Air ; and the former ſpread, fome with 
Membranes for Swimming (9), ſome * 
\ . b Ok 


£4 
* 
— AS » — WEE LES r , . CIS, BS AS IR 


— — 


(7) Mr. Willughby, Ray, and many others, . the 
principal uſe of the Tail to be to fteer, and turn the Body 
n the Air, as a Rudder. But Borelli hath put it beyond all 
doubt, that this is the leaſt uſe of it, and that it is chiefly 
to aſſiſt the Bird in its Aſcents and Deſcents in the Air, and 
to obviate the Vacillations of the Body and Wings. For as 
for turning to this or that fide, it is performed by e 
and Inclination of the Body, and but very little by the 
: _ of the Tail. 5 
(8) See Borelli ubi ſupr. Prop. 182, Sc. 
8 It is confiderable in all Water-Fowl, how exactly 
their Legs and Feet correſpond to that way of Life. Fo: 
either their Legs are long, to enable them to wade in th: 
Waters: in which caſe, their Legs are bare of Feathers a 
good way above the Kites, the more eonveniently for this 
| | : ' , . - I pur- 
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Chap. I. - 7he Legs of Birds, 349 
for ſteady Going, for Perching, for Caring 

and Holding of Prey (10), or for Hanging by the 
Heels to gather their Food (11), or to fix them» 
ſelves in their Places of Retreat and Safety. And 
the latter, namely the Legs, all curved for their ea- 
ſy Perching, Rooſting, and Reſt, as alſo to help 
Is them upon their Wings in taking their Flight, 
eſt and to be therein commodiouſly tucked up to the. 
he Body, fo as not to obſtruct their Flight. In ſome 
ſt long, for Wading and Searching the Waters ; in 

nd ſome of a moderate Length, anſwerable to their 
he vulgar Occaſions ; and in others as remarkably 
ar ſhore, to anſwer their. eſpecial Occaſions and 
m Manner of Life (12). To all which let us add the 


n, 12 pla- 
at — een neem emo — 3 
CG purpoſe. Their Toes alſo are all broad; and in ſuch as bear 


the name of Mudſuc kers, two of the Toes are ſomewhat 

he joined, that they may not eaſily ſink in walking upon bog- 
3] Places. And as for ſuch as are whole- footed, or 

oes are webbed together (excepting ſome few) their Legs 

1 are generally ſhort, which is the moſt convenient ſize for 


th Swimming. And *tis pretty enough to ſee how artificially 

t. they ather up their Toes and Feet when they withdraw 
: their Lins, or go to take their Stroke ; and as artificial] 

Vl again extend or open their whole Foot, when they — 


upon, or drive themſelves forward in the Waters. 
(10) Some of the Characteriſtics of Rapacious Birds, are 
to have hooked, ſtrong, and ſparp-pointed Beaks and Talons, 


ly fitted for Rapine, and tearing of Fleſh : and ſtrong and brawny 
1 Thighs, for Priking down their 55 Willughby Ornith. 
ly L. 2. c. I. Rait Synopſ. Av. Method. p. 1. 

id (11) Such Birds as climb, particularly thoſe of the Mood 


pecker kind, have for this purpoſe (as Mr. Willughby oblerves, 
L.2. c. 4.) I. Strong and muſcalous Thighs. 2. Short Legs 
and very ſtrong. 3. Toes ſtanding two forwards, and two 
backwards. Their Toes alſo are cloſe joined together, that 
they may more ſtron 7 and firmly lay hold on the Tree. 
they climb upon. 4. 11 of them have a hard ſtiff 
Tail, bending alſo downwards, on which they lean, and 
ſo bear up themſelves in climbing. * 
(12) Fwifts and Salloes have remarkably ſhort Legs, 
eſpecially the former, and their Toes graſp any _ very 
CER os trong“ 
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placin theſe laſt mentioned Parts in the Body, 
n all Iome hat out of the Center of the Body's 
Gravity (13), but in ſuch as ſwim, more than in 
others, for the better rowing their Bodies through 


che Waters, or to help them in that and Diving 


(14) too. 
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-Of 2 
Piarts of Birds. 
_ concerned in the Motion of the Feathered 
Tribe, let us proczed to ſome other Parts not 5 
5 ani 
1 e eee, 
ſtrongly. All which is uſeful to them in building their 
Neſts, and other ſuch Occaſions as neceſſitate them to hang 
frequently by their Heels. But there is far greater uſe of 
this Structure of their an, Feet, if the reports be true 
of their hanging by the Heels in great Cluſters (after the 
manner of Bees) in Mines and Grottos, and on the Rocks 
by the Sea, all the Winter. Of which latter, I remeinber 
the late learned Dr. Fry told this Stoty at the Unipetſity, 
and confirmed it to me ſince, viz. That an ancient Fiſher- 
man, accounted an honeſt Man, being near ſome Rocks on 


the Coaſt of Cornwa!, ſaw at a very low Ebb, a black Liſt 


of ſomething adhering to the Rock, which when be came. 
to examine, he found it was a great number of Swallows, 
and, if I miſremember not, of Swifts alſo, hanging by the Feet 
to one another, as Bees do; which were covered commonly 
by the Sea - Waters, but revived in his warm Hand, and by 
the Fire. All this the Fiſherman himſelf aſſured the Do- 
Qor of. Of this, ſee more Ch. 3. Note 4. WA. *! 
(rz) In Birds that frequent not the Waters, the Wings 


are in the Center of Gravity, when the Bird lies along, as 
in Flying; bur when it ſtands or walks, the erection of the 


* 


Feet. 27 


Body throws the Center of Gravity upon the Thighs and 
0 See Ch. 4. Note g : 


(a) 
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Chap. II. The Head of Bjrds. = 73 
animadverted upon. And we will begin with the” 
Head. Concerning which I have already taken 
Notice of its Shape for 3 way through the 
h Air; of the make of the Bill, for gathering Food, 
8 and other Uſes the commodiotis' Situation of this 
be; and I might add that of the Ear too, which 
- » WH would be in the way, and obſtruct Flight, if twas 
me that of moſt other Animals: Alſo I might 
cya great deal of the Conformation of the 
Brain, and of the Parts therein wanting, arid of 
others added, like to what is obſervable in Fiſhes ;. 
whoſe Poſture in the Waters reſembles that of 
Birds in the Air (1), and both very different from 9 
Man and Beaſts; and laſtly, to hint at no mote; ; 
Y WI might ſurvey. che peculiar Structure of the La. | 
4 Wm (2), the Tongue (3), the inner Ear (i), and ma- 
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(1) Cerebra Hominum & D uaitpedum in pleriſque fim 
ia exiſtunt. — Capitibus Volutrum & Piſtium contenta, ad 
utriſque prioribus longe diverſa, tamen inter fe, quoad præci- 
puas $yuatdas partes, Symbola teperiuntur. The particalarg 
wherein the Brains of Birds and Fiſhes agtee with one ano< 
ther, and- wherein they differ from the Brain of Man and 
Beaſts, ſee in the ſame juſtly famous Author, Milii Cereb, 
nat. ©. $:.. 5 N N | „ 
(2) Ge bifurcationem Aſpere Arteria, elegans A rtificis Tis 
lere agentis indicium detegitur ex Avium comparatione cut 
Qua dru pedibus: cum Vocis gratia in diverfis Avibus divers 
ſam 9 fabricam bifurcationi /ſpere Arteria dederit, 
2 nullum veſtigium extat in Homine & Nuadrupedi- 
us mihi viſts, ul i omnes vocis muſculos capiti Arteria ö 
In Aquila, & c. ſupra bifurcationem, & c. Steno in Bl 
Anat. Animal. P. 2. c. 4. FCC | 

The Aera Arteria is very remarkable in the San, which li 
is thus deſcribed by T. Bartholtn, viz. Aſpera Arteria 'admiz 
rande ſatis frutture. Nan pro Colli longitudine deorſuni Oe 

ſebbagi comes protenditur donec ad fternum perventat, in eujus 
capſulam ſe incurvo flexu inſinuat & recondit, velut in tuts 
loco & theca, moxq ue ad jundum ejuſdem cavitatls delata, 5 | 
ſurſum reſtectitur, egrediturque W Sterns, S — | 
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£3) The — 9 the Þ — v 4 the v1" is very 
fi ular , and remarkable, Tongs er we. look at 15 great 
lengths its Bones and Mauſcles, its ncomp ing part of 
abs and Head; the better to exert" it ſelf in len h, 
aa pan to 4 — ws ww 5 and laſt * 
we at its, har rny bearded Point, the glew 
Matter at t the end ofir, th it, the 2 bo ſtab, to ſtick Ne und 
draw out little Mag got aut of Wood; Tits enim Pics 
(ſaith 855 ad . Formica, aliaque Inſe#4 venan- 
da tall. Lingua foret. Siquidem ichs, innate ſug ſagacits- 
aum deprebendit alibi in arboribus, vel carie, vel alia d. 
cauſa cavatis, + inſet aque deliteſcere, ad 28 volitat, 
bY: eque digits, wnguliſque poſterioribus robuſti ſimis Canis 
pennis rigidiſſimis e. mat, donec ” Cans Ader, Rofin 
8 bertundat, arbore pertuſd, forammi noſtrum immitti, 
4. 9uh animalcula ftridore excitet percellatque, magnam in ar- 
boris gage emittit vocem, e, vociferatione hac concitati 
hats Anne repunt; Jong ve Jinguam 2 exerit, atqit 
mi ue. animal ia . pinfet, * att ab it & Hews 
15 RL 255 1 Þ 1. th Nate OL 
| ve before in Boo e notice 
of 2 t others have obleryedo concern c e 4 0 
Birds, welerving my own.Q ax this hace; ywhic 
| -hapg ns ay. be accept able, not I os 1 r being me of them 
new; but alſo as ſh the Mech iſm of f caring 

„In, this Crgan of Bu Mall e notice only 7 three 
Parts, the Membranes and ee the Coluniella; and 
the Conclave +. The Drum, as ſome 'call it, or Hembrant 
« Typapani, as others, conſills of two Membranes, the. Outer, 
Which covers the whole Meatus, Baſon, or, Dram (As fome 
Kall it) and the inner Membrane. To ſup port, diſtend and 
telax the outermoſ}, there is one ſingle artils xeaching 
, from the ſide of the. -Meatns, to near the 101 le tof the 
Membrane. On the top.of the Columella is another Car- 
tilage, a of 95 1 4. bet, in Eig. 23. The 
Jongeſt middle Branch (2). is joyned 1 bo the top of kbe fu. 
gleupper, Carril Hage be re ſpoken of, and aſhits ir to bei! 


: ap the upper outer DAR the ty Branches, Sh * 


ea e eee, , 
are joy ned to the Os Petroſum, at ſome diſtance from the 
outer Membrane ; upon "this inner Cartilape; is the innkr 
Membrane fixed, the two outer ſides of which, 2, h, und 2. 
t, are joy ned to the outer Membrane, and makes a Kind of 
three-Iquate Bag. The deſign of the two Bfanches, ot Le 
of the Cartilage, ö, e, are I conceiye to keep the Ca 
and Columella from wavering fideways: and to hinder them 
from flying too much back, there fg a very fine ſlender Li- 
gament; extended from the oppoſite fide, mite croſs the 


| Meatus or Baſon, to the bottom of the Cartilage, near its 


oyning to the Columella. Thus much fot the Membrane 
Hnpani, and their Cartzlagosi OO I oe be 
The next Part is the Columella (as Schelhammey calls it.) 
This is a yery fine, thin, light Tube; the bottom of which 
ſpreads about, and gives it the reſemblance of a wooden 
Potlid, ſuch as J have ſeen in Country Houſes, It exactl 
ſhuts into, and covers a Foramen of the Conclave, to which 
it is braced all round with a fineſubrile Membrane; comp 
ſed of the tender Auditory Nerve. This Bottom; of Baſe of 
the Columella, I call the Operculum. Ine ek 
The laſt part which ſome call the Latyrinth and Cucblea, 
conſiſting of Branches more like the Canales Smicirculares 


in Man, than the Cochlea, I call the Conclave Audits, It 


is (as in "moſt other Animals) made of hard, context Bone. 
In moſt of the Birds I have opened, there are circular Canals, 
ſome larger, ſome lefler, croſſing one another at right An- 
ples. which open into the Conclave; hut in the Gooſe it is 
otherwviſe; thefe being cochleons Canals, but not like thoſe 
of other Birds. In the Conclave, at the fide oppoſite to the 
Operculum, the tender part of the Auditory Nerve enters, 
and lineth all thoſe inner retired: parts, viz. the Conclave 


and Canaßm. 


As to the Paſſi et, Columme, and other parts obſervable 


in the Ear of Birds, I ſhall paſs them by, it being ſufficient 


to my pnrpoſe, to have deſeribed the Parts prineipally con- 
wen. Fg in the act of Hearing. And as the Ear is in Birds 
the moſt fimple and incomplex of any Animals Ear; ſo we 


may from it make an eaſy and rational Judgment; how Hea- 


ring is performed: dic. Sound being a Tremor, or Undulation 
in the Air; eauſęd by the colliſion of Bodies, doth, as it 
moves: along; ſtrike upon the Drum, of Membrans Hm pani 


of the Earl Which Motion, whether ſtrong or Ianguid, 


ſhrilł or ſoft, tuneful ot not, is at the fame! inſtint im- 


1 


— upon the Cavtilager;'Columelta, and Operrulum; and 


1o communicated tothe Arditory Nerde in tlie Conclads. 


And now if we (compar — and Act of Hearing, 
With thoſe of Sight; we ſhall find, that the Coma æve ig 
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554 lag ff The Head of 'Birds. Mk Book VII. 
ny, matters beſides; dut for a Sample I chall on 
inſiſt upon the wonderful Proviſion in the Bill for 
the judging of the Food, and that is by pcculia 
Nerves lodged "therein for that purpoſe ; ſmaj 
and: leſs numerous in ſuch as have the Aſſiſtance 
of another Senſe, the Eye; but large; mote nu- 
merous, and thickly branched about, to the very 
End of the Beak, in ſuch as hunt for their Food 
out of Sight in the Waters, in Mud, or under 
„ To: 


40 3 * N — — —— 
Hearing, as the Retina is to Sight ? that ſonorous Bodies 
make their impreſſions thereby on the Brain, as viſible Ob- 
jeas do by the Retina. Alſo, that as there is an Apparats 
Tn the Eye, by the * and ſhutting of the Pupil, to 
make it correſpond to all the degrees of Light; ſo there i 
in the Ear, to make it conformable to alk the degrees of 
Sound; a noble train of little Bones, and Muſeles in Mas, 
Ec. to ſtrain and relax the Membrane, and at the ſame 
time to open and ſhut the Baſs of the Stapes. (the ſame 20 
what I call the Operculum in Birds :) but in Birds, there is 
1 more ſimple, but ſufficient, Apparatus for this 5 
tender Cartilages, inſtead of Bones and — correſpond 
to the various impreſſions of Sounds, and to ape n and {hat 
the Operculum. Beſides which, I ſuſpect the Ligament .l 
mentioned is only the Tendon of a Muſcle, reaching 1 
the inner Membrana Ty mpani, and yo! ned therero (as 
| find by a ftrifter Scrutiny) and not to a Cortilage, 28“ 
. tmagined. By this Muſcle, the inmer Membrane, ind 
means of that, the Outer alſo can be diſtended or relaxel, 
as it iin Man, by the Malleus and its Muſele, Sc. 
5) Hat-billed Birds, that. grope for their Meat, have thr! 
Pair of Nerves, that come into their Bills; whereby they bau 
. that accyivacy to diſtmeniſh chbat is proper ſor Hod, and. whut 
. #0 be rejected, by their Taſte, when they did not ſee it. Ibis ii 
moſt evident in a Ducks Bil and lead; a Duck baving larger 
Herves that come into theirBills than Geeſe, or any other Bird 
bat I bave- ſeen ; and . and grope out thi 
Meat the mo. Bus then | diſrotrred none of tbeſe Nerves in 
Round hilled Birde. But fince, in my Anatomiesiu the Coun- 
try, in u Root I 5rſt obſerved; tæro Nerves that came: doen. be- 


bun the Eyes inte thempger Bill, int cenfſfdrabiy ſmalle 
N ; that 


Chap. I. The Stomach of Birds. 355 
And now from the Head and Mouth, paſs we 


5 


to its near Allie the Stomach, another no leſ 

for ff notable than uſe ful Part; whether we con! er th 
uliar I Eleganey of its Fibres, and Muſcles; or its Mu: 
mai WM ciplicicy )0ne to ſoften, and macerate, another e ; 
ance Wl digeſt 3 or irs Variety, ſuited to various Foods, 
nu- ¶ (ome Membranaceous, agreeable to the frugiv6- 
very Wi c£ous or carnivorous kind; ſome Muſculous and 
ood Wl ffrong (6), ſuited ro the Comminution and grin» 


ding of Corn and Grain, and ſo to ſupply the 
Defect of Teeth. n 

And now to this Specimen of the Parts, I might 
add many others no leſs curiouſly contrived, mage 


To and ſuited to the Occaſions of theſe Volatiles ; as 
d: particularly the Structure and Lodgment of the 
— ne 


nn 


H-——————— — —— — — 
en than any of the three pair of Nerves in the Bills of Ducks, but 
ef larger than the' Nerves in any other round-lilled Birds. And 
ay, tis remarkable, that theſe Birds, more than any other round 
e Wh billed Birds ſeem 10 grope for their Meat in Cowndung, &c. 
Mu. J. Clayton, in Phiſoſ. Tranſact. No. 206. 


75 [ obſerved three pair of Nerves in all the broad-billed Birds 
le, BY tat I con/d inert with, and in all ſuch as feel for their Food 
nd BY out of Sitht,” ag Suites, Woodcocks, Curlecus, Geeſe, Ducks, 
l, Nidgauns, &e. Theſe 'Nerves are very large, equalling 
| BH cm be Oi Nerve in thickneſs. Two are diſtri- 


buted nigh! end of the upper Bill, and aye there very much 
expanded, pa fſing through the Bone into the Membrane, lining 
the Roof 75 'the Month, Dr. A. Moulen, ibid. No. 199. or 
both in Mr. Lowthorp's Abridg. V. 2. p. 861, 862. 
| (6)-The'Gztzard'is not only made very ſtrong, eſpecially. 
in the Grahivorous, bit tl“ ale a Faculty of Tem a 
what is therein,” For which purpoſe, the Bird ſwallowet 
daa Sronty'down which, hen grown ſmooth, ate teje- 
dee and ęaſt out of the Stomach; as uſeleſs, This grinding. 
may be heard in Falcons, Eagles, &c. by laying: the, Far. 
cloſe to chem when their Stomac hs are empty, às the fa. 
mous Pr. Harvey faith, De Gerat. Exer. 7. 
As te che Nrengrh of the Gizzard, abd the ufc. of Stopes 
o tho Dfgeſtjon of Fowls, divers cuxious Ax periments old 
be met — by Sergnenr Rodi, with glad Bubbles ſolid 
ue imo ; #ud other hard „ erhis Exp. Not.,.. 
ILY EL 14 1261 4 + 99 3 3 1 3 K 4k i 8 
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„ The Stomarh of Bird. Book vl. 
Dang, O); the Configuration of the Breaſt, and 
it's Bone, made like -a Keel, for commodious 
Phſſage through the Air, to bear the large and 
ſtrong Muſcles which move the Wings; and to 
couffrerpoiſe the Body, and ſuppott and reſt it up. 
bn at Rooſt; the Neck. alſo might deſerve. our 
notice, r either exactly proportioned to the 
0 Length of t Legs, or elle longer, to hunt Out 
Food, to ſearch in the Waters (8), us alſo to 


ebdunterpoiſe the Body in Flight (9). / And laſtly, 


* * , N 
— Lo , 4 » * 


e 2 | 6+ 415 LAG ini 
(7) It is no leſs remarkable in Birds, that their Lungs 
adhere to the Thorax,” and have but little play, than that 
in other Animals they are looſe and play much : which is 
a good proviſion for their ſteady flight, Alſo they want the 
Diaphragm; and inſtead — have divers large Bladders 
made of thin tranſparent Membrahes, with pretty large 
Holes out of one into the other. Theſe Membranes ſeem to 
me to ſerve for Ligaments or Braces to the Viſcera, as well 
as to contain Air, *Towards'the u per part, e ch Lobe of 
the Lungs: is perforated in two fakes 7ith large Perfora- 
tions, whereof one is towards the outer, the other towards 
the inner part of the Lobe. Through theſe Perforations, 
theAir hath a Paſſage into the Belly (as i Bir: OH Note 8) 
Pha is, into the forementroned Bladders: fothat by blow- 
vg into the Aſpera Arteria, the Lungs will belittle rai. 
Ted, and the whole Belly blown up, 75 as to be very turgid, 
Which doubtleſs isa Means to make their Bodies more ot 
ſeſs buoyant, I Foo they take in more or leſs Ait, 
do facilitate thereby, their Aſcents and Deſeents: like as it 
s in the Air-Bladderf of Fiſhes, in the laſt cited place, 
3. 07 oh TEeg'S7 + 004, fe Ht LY PE 3 6 

3 697 Birds as have long Legs, have alſo à lung Neck; 

f r that otheraviſe they could not commodionſly gat ber up their 


: ö "=Y vod, either on Land, or in the Water. But on the other ſide, 


| 8 long Necks, have not always long Legs, 4s 
In Swans —. whoſe Necks ferue them to reach to the bot- 
Forms of Rivers, Ve. Willughby's Ornithol, L. 1c. L. 9. 7. 


We have ſufficient fnſtühces bf this in Gecſe, Ducks, 


| Fe, whole Wings (their Bodies being made fot he conve- 
nience of Swimming) are placed out of the Center of Gra- 
vity, nearer the Head, 'Butithe extending the Neck 607 
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Fa Migration f Bird. 357 
7 mig Wy ale Nbeice'8FHDeea of che His. 
phrag mp lo neceffary in ocher Animals wi Reſpi- 
ratio, and alſo of divers other Parts redundant, 
defective, or varying from other Animals. Bur 
it would be tedious to inſiſt upon all, and therefore 
to the Examples already given, Iwould rather rer. 
commend a nice Inſpection (10) of thoſe curious 
Works of God, which would be manifeſt Demon - 
ſtrationꝭ of the adinĩruble Dae enbes ud e- 
nomy of the Bodies of thoſe Creatures. 
From the Fabrick therefore of their Bodies, 
ſhall pafs to take a Glance of one or two things 
relating to their Stare, and ſo conelude this Genus 
of che Animal World. r- * 1 


ct H A P. In. 
O the Misa Arlon of Birds + 


Gn the State of this Tribe of Animals, 
Ly the firſt thing L ſhall ſpeak of tf yon 
— 4 
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Head in Flight, conſeth 2 due Equipoile and Libration' of 

the Body upon the Wings: Which is another excellent uſe 
of the long Necks of theſe Birds, beſides that of reaching 
and ſearching in the Waters for their Food. 

But in the Heron, whoſe Head and long Neck although 

tucked up in Flight) over-ballance the Finder part of 
Body. the long, Legs are extended in . Flight, "to. counters 

terpoiſe the Body, as well as to. ſupply what i is, ee in 
the Tail, from the ſhortneſs of it. 

(10) 'Steno thus concludes his Myology of the Ba le, Im- 
perfecta bac Muſcalorum deſcriptio non minus arida eft Legen- 
tbus, quam Inſpetantibus fuerit jucunda eorundem prepara - 
1. Elegantifſima enim Methanices artificia, crelertime in 
illis obvia, verbis non niß obſcure exprimuntur, carnium autem 

ductu, tendinuim colore, inſertionum proportione, & trochlearum 
© diflributioas oculil *expoſita om nem r eee. 
dene N Ang, rn P. a. 6. K % 26: onen 
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tion, mentioned ger. 8. 7. J, | the Stork in the 
Heu ven krowerh ber 22 \Tymes; and the Turk, 
and tbe Crane, and the Swallow obſerve the Time of 
their Coming; bat People, Benji mot A 06 
An which Act of Migration there are two things 
ta me exceedingly notable. One is What the 
Text ſpeaks of, their knowing theit proper Times 
for their Paſſage, when to come (1), when to go; 
as alſo that ſome ſhould come, when others go; 
and ſome others go, when theſe. come. There 
4s no doubt but the Temperature of the Ait, 45 
to Heat and Cold, and their natural Propenſity 
to breed their Young may be great Incentives to 
thofe Creatures to change their Habitation: but 
yet it is a very odd Inſtinct that they ſhould, at 
all ſhiſt their Habitation; that ſome certain Place 
is not to be found in all the terraqueons Globe 
affording them convenient Food and Habitation 
all che Year, either in the colder Climes, for ſuch 
as delight in the colder Regions, or the hotter, 

for ſuch Birds of Poſſage as fly to us in Summer. 
Alſo it is ſome what ſtrange, that thoſe untaught, 
unthinking Creatures ſhould ſo exactly know the 
| beſt and only proper Seaſons to go and come. 
This gives us good Reaſon to interpret the 

- £17010 Appointed Times, (2), in the Text, to be 
: 5 Curaſa res eft, ſcire, quart exadle hoc” genus aviun 
[Grunm) quotannis ehſervet tempora ſui reditus Id nos. Ann 


| Pe prime Crues comparnerunt in campeſtribus Piſe 20 Feb. 
© c F. Redi Exp. Nat. p. ioo. r 
(2) From. Vindlixit, conſtituit, ſcil. lecum, vel tempus, uli 

- 7! as dA 1 ese A 

vel quando aliquid fieri debet. Buxt. in verb. 
De voluntatꝰ ſua certiorem reddidit. Con. Kircher concor- 
dant. Pars 1. Col. 1846. y i Generaliter pro re. aliqua 
certa, atteſtata, & definita actipitur. 1. Pra tempore certo 
E conſfituto. 2. Deinde pro 170 ſeu Slennitale, zu berte & 
æto lem poe celgbratar. 3. Fre loca certo & conflituto. d. 
ibid. Col. 1847, 2) 


Kod himſelf inſtancech in ic) ſhall be their Migrz 
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Chapodll, Milerithewof B 
ſuch Times as the Creator hath'' appointed thoſe 
Animals, and hath" N ſor this end, 
impfinted upon their Natutes ſuch an Inſtinct as 
exciteth and moveth them thus, at proper Times, 
4 from a Place that would obſtruct their Ge- 
neration, or not afford convenient Food for them, 
and their Young, and betake themſelves to ano- 
ther Place, affording all that is wanting for Food 
or-Incabartions oo ooo ooo 2 ens | . 
And this leads me to another thing remarkable 
in this Act of Migration, and that is, That thoſe 
unthinking Creatures ſhould know what Way to 
ſteertheir Courſe (3), and whither to go. What 
but the great Creator Inſtinct, ſhould ever move 
a poor fooliſh Bird to venture over vaſt Tracts af 
Land, but eſpecially over large Seas? If it ſhould 
be ſaid; That by their high A ſcents up into the 
Ait, they can ſee croſs the Seas, yet what fhould 
teach or perſwade them, that that Land is more 
proper for their Purpoſe, than this? that Britain 
(for inſtance) ſhould afford them better Accomo- 

dations tian Egypt (4),than the Canaries, than Spain, 
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(3) gi non cum admiratione videat ordinem & politiam 
egi itjum Apium, in itinere turmatim volantium, per 
longos terrarum & maris tractus abſque Acu marina: 
iis eas certum iter in aeris — regione docuit ? quis 
Coroner Fu; E future vie indicia ; quis eas duct, netrit, 
& vite neceſſaria miniftrat 1 Qui inſulas & hoſpitia illa, in 
quibus vitum reperiant, indicavit ; modumque ejuſmodi loca 
in peregrinationibus ſuis inueniendi? Hee ſane ſuperant homie 
num captum © induſtriam, qui non niſt longis experientlis, 
multis itinerariis, chartis geograpbicis, + Of acus mag- 
netice beneficio, -— ejuſmodi marium & terrarum tractus con- 
— tentant & audent, Lud. de Beaufort, Coſmop. divina 
nennen? %% 2x64 Jack 
(04 inſtance particularly in Egypt, becauſe Mr. Nillugbby 
thinks. Swallows fly thither, and into Ethiopia, &c. and that 
they do not lark in Holes, or under Water, as Claus Mage 
” + 2 5 . 8 | y , 1 141 
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or any of thoſe many intermediate Places over 
whictrfomeof them probably.fly 2... 
And laſtly, to all this let us briefly add the 
Accommodations theſe Birds of Peſſage have toen- 
able them to take ſuch long Flights, viz. the 
Length of their Wings, or their more than ordi. 
nary Strength (5) for Flight. * mY 


7 
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„ * . 
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#5 reports. vid. Ornitb. L. 2. c. 3. But Eimuller puts the 
Matte out of doubt; who ſaith, Memini me jlures, quan 
877 Medimnus caperet, Hirundines arcte coacervatas intra 
Fiſeinæ cannas, ſub glacie prorſus ad ſenſum exanimet, pul. 
fantes tamen, reperiiſſe. Etmuller Diſſert. 2. c. 10. M 5. This 
zes it is like what Ol. Magnus faith, ſo is a Confirmation of 
it. The A. ** Account is, In Septentrionalibus aquis ſepi- 
t caſu Piſcaloris extrabuntur Hirundines, in modu m conglo- 
: meratæ maſſe, que ore ad os, & ala ad alam, & pede ad pe- 
5 Poſt princiium autumni ſeſe inter cannas deſcenſuræ col- 
Iigarunt.— Maſſa autem lla per imperitos adoleſcente. 
erxtracta, atque in eftuaria portata, caloris acceſſu Hirundi- 
es reſolute, wolare quidem incipiunt, ſed exjguo tempore du- 
» Fant, Ol. Mag. Hiſt: L. 19. c. 29. 1 
Since my penning this Note, we had at a mecting of the 
Royal-Soclety, Fe 12. 171, a farther Confirmation of 
25 alleys retiring N in Winter, 8 e 2 
. Perion very curious in theſe Matters: who ſpeaking of their 
— Fin in the Northern Parts BY Breakfüg Hole 
and. drawing their Nets under the Ice, faith, that he fav 
*:46.Swallows ſo drawn out of the Lake of Famrodt; aul 
about 30 out of the Kings great Pond in Roſineilen: and 
that at Schlebitten, near an Houſe of the Z. of Bobna, hefav 
two Swallow juſt come out of the Waters, that could fcarce 
ſtand, being very wet and weak, with their Wings bang 
J ing on the ground : and that he hath obſerved the Swalloy) 
to be often weak for ſome Days after their appearance. 
. 6) As Swallows are well accommodated for long Elights 
by their long Wings,. ſo are Quail: by the ſtrengthof thei 
Pectoral Muſcles, by the breadth of their Wings, Ec. Fot 
gas have but ſhort-Wings for the weight of their Body; 
and yet they fly from us into warmer Parts againſt Wim 
der, and to us in Spring. eroſſing our Seas, So divers Tr:- 
- yellers tell us, they croſs the Mediterranean tece 4 Yea!, 


Aying from Europe de Ajricgs 499 back ag4ine\ T bus Bell 
148 2790 | 5 ' — i 6 


2 —A—˖—) —u— 


20 . IncvaarioON of Birds 


Nother ching relating to the State of chis 
Tribe of Animals, is their Incubation. 

"And firſt, the Egg it Telf deſerves our Notice, 
It's Parts within, and it's cruſty Coat without are 
admirably well fitted for the Buſineſs of Incuba- 
tion. That there ſhould be one part provided for 
the Formation of the Body ( 1). before it's Exit 
5 into the World, and — for it's Nouriſnment 
on” after * is come into we World, till the 4 is 
1 pe- | able 


— — — - — ——ů —— 

8 ir in 'Mr. Wills lach; When we Failed from Rhodes 
to Alexandria of Egypt, many Quails flying from the N. 

the towards the S. were 2 en in our Ship: bence I am verily 


1 of perfwaded, that they ſift places. For formerly alſo, when 1 
wh ſailed out of the Iſle A ee to Morea or Negro pont, in the 


heir Spring-time I had obſerved Quails ng 28 4 contrary wa 

les, from % N. that they might * . 4 Sum mer. "45 eobich 

faw time al there were 4 Seat many taken i in our Ship. Ornith. 

and 

and 7552 1) The Chicken is formed out of, and nourifped the White 

{ſaw alone, ul it be grown great. The Tolk ſerves for the Chickens 
are Newriſhment after it is well grown, and partly alſa after it is "x 
ang: batc bed. For à good part of the Yolk remains after Excluſion, 

on being received into the Chickens Belly ; and being there freed 


4 in a N is by the (Appendicula, or Dudtus inte- 
ſtinalis] 4 by a Funnel, conveyed into the Guts, and ſerves in- 
fea Aal. Ve. Willugh. Ornith. L. I. c * Ipſum ani- 
mal ex 2 [iquore Ovi corporatur. Cibns eius in! ute 0 *. Plin. 


107e. 53. 

e Eb, The long ſharp 11 bring Females 7 Alben 
we tb 4 larger compaſs at the ſhav per end, Males. Hiſt, 

** An. 1. 6 6 . 2. After which, he ite f A Sor art Syracuſe, 
thar fate drinking ſo long, till E Eggs were hatched : as alſo 
9 f the Cuſtom of 8 of hat ing * in Dunghills. 'M 


362 Tneubation of Birds. Book VII. 
able co ſhift for, and help it felf'/ and that theſe 
Parts ſnould be'fo accurately braced, and kept in 
due Place (), is certainly a deſigned, as well a5 
curious Piece of Workmanſhip, ß. 
And then as to the Act itſelf of Inewbation,; what 
a prodigious Inſtinct is it in all, or almoſt all the 
ſeveral Species of Birds, that they, and only they 
oſ all Creatures, ſhduld betake themſelvesto this 
very Way of Generation How ſnhould they be 
aware that their Eggs contain their Young, and 
that their Production is in their Power (2) e 

Nee ene ien oc 
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(A) As the Shell and Skin keep the Volk and two Whites 
to Airs fo each of the Parts (the Volle and tne White 
at leaſt) are ſeparated by Membrahes, involving then. At 
each end of the Egg is a Treddle, ſo called, becauſe it was 
formerl thought to be the Sperm of the Cock. But the 
afe of eſe (faith Dr. Harvey in Willugh. Ornith. c. 3) ii to 
be as'\'twere, the Poles of this Microcoſm, and the Connexions 
of all the Membranes twiſted and knit together, by *6hichithe 
Liquors are not only conſeryed each in its placs, but. do ale re- 
rain their due Poſition one to another. This although in a great. 
Meaſure true, yet doth not come up to What I hade my 
ſelf obſerved. For I find, that theſe Chalaze or Treddles, 
ſerve not barely to keep the Liquors in their Place and Po- 
Gtior to one another; but alſo too keep one and the fame 
part of the Volk uppermoſt, let the Egg be turned nearl 
which way it will. Which is done by this Mechaniſm; 
The Chalaze are fpecifically lighter than the Whites, in 
which they Swim, and being braced to the Membrane of 
the Volk, not exactly in the Axis of the Volk, but ſome- 
what out of it, cauſeth one fide of the Volk, to be hearier 
than the other: fo; that the Volk being by the Chalaze 
made buoyant, and kept ſwimming ig the midſt of the two 


Whites, is by its own heavy fide, kept with the ſame ſide 


always upper moſt. Which uppermoſt fide, I have ſome Rea- 


ſon to think, is that on which the Cicatrieuia lies, that be- 
ing commonly uppermoſt in the Shell, eſpecially in ſome 
Wo miu 


Species of Eggs more I think than others. 


thit numker, and then betake themſelves to their Incuba- 


tion : but if their Eggs be withdrawn, they will 1 0 
f es bes bar. Rey a die of God, hs I 
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would move them to; betake themſelves to their 
Neſts, and there; with Delight and Patience to 
abide the due Number of Days? And when their 
Young are gotten into the World, I have already 
ſhewn-how admirable their Art, their Care, and 
£ngq14 is in bringing them up until, and only until, 
they ate able to ſhift for themſel yes. 

Aud laſtly, when almoſt the whole Tribe of 
Birds do thus by Incubation produce their Young, 
it is a wonderful Deviation, that ſome few Fa- 
milies only ſhould do it in a more novercal 
Way (3), without any Care or Trouble at all, 
aun laying their Eggs in the Sand, expoſed 
to the Heat and Incubation of the Sun. Of this 
the Holy Scripture itfelf gives us an Inftance in 
the Oſtrich. Of which we have an Hint, Lam. 
"* 4 The Daughter of my People is become ernel, lil 
the Oftriches inthe Wilderneſs, This is more plainly 
expreſſed in Job. 39. 14, 15, 16, 17. [The Oftrich} 
leaverb ber Eggs in the Earth, and warmetb them in 
the Duſt, and forgetteth rhas the Foot may cruſh then, 

apiece . 1291 ee 


ap. 122 weuba {on a 


, 
* 


(5) The Tl. is 4 Bird no bigger than Chickon, bet 
lays an Egg larger fin 2 Goole's Ee, _ bigger than the 
Bird it ſelf. Theſe they lay a Yard deep in the Sand, where 


. 


they are hatched by the warmth of the Sun; after which 


they creep out, and get to Sea for Proviſions. Navarett's A. 
count of China in Colle, of Voyages. Vol, 1. This account is 
in all probability borrowed from Nieremberg, or Hernan- 
dex (that eo pied from him) who call this Bid Dy the name 
of Doe, end its Eggs Tapun, not the Bird itſelf, as Nava« 
rette doth, But my Friend Mr. Ray ſaith of it, Hiſtoria if < 
bee proculdubio fabuloſa & falſa >. wamvis enim Aves © 
nonnulle maxima ova pariunt, ut v. g. Alka, Lomwi#, Ana- 
tes Arctica, &c. hujuſmadi ta men num duntaxat, non plura 
o ponunt anteguam incubent : nec ullam in verum natura 
avem dari exiſtimo cujus ua albumine caream. Cum Albumew 
præcipua ovi pars ſit, qusdi us primum fœtui uli mentum ub. 
mini ſtrat. Raii Synop- Av. Method. F. 151 | m 
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on chat the Wilde Beaſt may break ther. Sbe is harde- 
2 againſi ber Hung ones, 4 f og they were. not 
bers: ber-Laboun is in vain without Fear. Becauſe God 
Bath deprived her of Miſdom, neither bath he imparted 
unto ber Underſtanding. , In Which Words 1 ſhall 
take Notice of three wings, 1, Of this anomalous 
Way of Generation. It is not very ſtrange, that 
no other Incubation but chat of the Sun ſhould 
produce the Young ; but tis very odd an wor 
derful that any one Species ſhould vary, fror 
£26 reſt of the Tribe. But above all” Ihe 
ingular Care of the Creator in this Caſe is very 
_ remarkable, in ſupplying ſome other Way th 
Want of the Parent- Animals Car re and 27 (40 
ſo that the Young ſhould be pea In Wes 8 re 
| up in thoſe large and barren Deſatts of. 4 
6 ica; and ſuch like Places where. fe 
Bo ell, the moſt unlikely and unfitting (in 
all human Opinion )to afford Suſtenance to Von Bag 
= ; Crearytes, but the ficreſt therefore. t 105 
emonſtrations of the Wiſdom, Care, 2905 
cial Providence of the n Creator and og ht 
a 
il Ani- 


3 — I 
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"1H 'The Regs o of the Oftr ich being n in a Sand, are 
ok d . 2 the Su, till the Young be exclu- 
ded. I ee E N, rt of of Natural Hiſtory to generally agree, 
2bat the old Birds, after they have laid, and covered their Egg. 
in the Sand, forſab e them, and take ” mote cate of them. 
Willugh. Ornith. I. 2. c. 8. F. . 

But there is another Oftrich [of — which Hoare 
tells us of, that takes more care of her Young, by carrying 
four of her Eggs, 2 little _ ſhe_hatchetb, to four parts 
of her Neft; there to breed Worms for Food for het; Young: 
dravet's Diſe. in Phils Tranſat. No. 89: 0 
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fandin to" Her: i. e. he hath denied her that Wike 


. 
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gives why the! Oftrich ir bardened againſt her Young 
ones," as though" they were not ber s; is Becauſe GO 5 
we deprioen her of Wiſdom und not imparted Under- 


dom, nie hath not imparted that Underſtanding, 
that 2nd, that natural Inſtinct to provide for, 
and nurie ber her Young; that moſt other Crea- 
ures * the ame, j ag other 1 ribes are iran 
with Sth 0357 


Eran 1 che admirable Curiokry; 
fr ariery of Nidification (j) uſed: amo g 
the Farious 5 SP Aer of Nag ;. the great SdgaGiry, 


of The Wade on Soon Ta Allo the Vai 
of thi ir Motion and Flight ht deſerve con 
deration, the Swiftneſs 0 ſich whole Food is to 
be fon ghe in far diſtant Places, and different Seas 

818 55 the Nower Motion, and ſhort Fligh 
7 0 


ts 
more domeſtick; and even the Awks 
wardneſs of Tome others 00 Flight, whoſe Food 


is near at Hand. and to be Zotten without any 
great, occaſion of E (9). Theſe and divers 
5 24% + t 8 n ann n. A othet 


e ee FUSION 40 — 
(5) See Book 4. ch. 13. "UL It 36 
(6) See Book 4. ch..11, and 14. 3 50 
(7) Fee Book 4. ch. Ts, _—_ E rr nn 
4 Ser Book 4. ehap. 8. 
A Tb C nbi, br 3 Jin, edel Food: hls at 
ITN this. Ae are remurkably made for diving there:; 
n. Their Heads 5 ſmall, Bus ſharp-poited, ſp 
Y 
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466 The Conclyfien, hook VII 
other ſuch like things as theſe, I ſay, I might 
have ſpoken more largely unto; but 1 ſhall paſs 
them by with only a bare Mention, having al. 
ready taken Notice of them in the Company of 
other Matters of the like Nature, and maniſeſted 
them to be Acts of excellent Defign, Wiſdom, 
and Providence, in the Great Creator. 
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Ak now, if we reflect upon the whiole 
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Matter, we ſhall here find another large 

Tribe of the Creation abundantly ferting forth 
the Wiſdom and Glory of their great Creator. 
We praiſe the Ingenuity and Invention of Man, 
for the Contrivance of various pneumatick En- 
gines ; we think them witty even for their unſuc- 
ceſsful Attempts to ſwim in, arid ſail through 
that ſubtile Element the Air; and the gurious Me. 
chaniſm of that Artiſt is had in remembrance, 
and praiſed to this day, who madę a. Dove, or 
an Eagle (t) to fly but a.ſhort fpace. And is 
not therefore all imaginable Honbur and Praiſe 
due to that infinite Artiſt that Hath To admirably 
contrived and made, all he nobſe Variety of 
Birds; that hath with ſuch incomparable Curioſt- 
ty, and Art, formed their Bodies from Head to 
ail, without and within, thac nor ſo much as 
Any 
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ſmall, Legs flat and broad, and placed backward, arid nears 
er the Tail than in other Birds; and laſtly, their Feet, ſome 
whole footed, fonie cloven-footed, but fin-toed, vid. Willugh 


Ornitb. L. 3. C. 5. | 
(t) Vid. Book 5. ch. 1. Note 25: IL 


11 


r . a. 
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Muſcle or Bone, no not even à Feather. (%. 
* — or , ed, redundant, O 
defective, in all the ſeveral Families of this large 
Tribe! but every thing is ſd incomparably 11 5 


is unarti 


fcially made, miſplac 


formed, Io nicely fitted up for Flight, as to 


raſs even the Imitation of the moſt ingenious 
Artificer among mortal rational Be1ngs.- A p. : 


CHA 
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(H Deus non ſolum Angelum, & Hominem, ſed nec extg# 
& contemptibilis animantis viſcera, nec Avis pennulam, ou 
Herbe floſculum, nec Arboris folium ſine ſuarum partium con 
venjentia dereliquit. Auguſtin, de Civ. Dei, L. 5. c. 11. 
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F INSECTS and REPTILES, 


SA 


© I TAV ENG difpatched that part of the 
animal World, which uſed to be ac- 
counted ehe more perſect, thoſe Ani. 
mals ſtyled leſs perſect, or imperfed, 
— will next deſerve a Place in our Sur- 
vey, becauſe when ftrialy enquired into, we 
mall find them to be fo far from deſerving to be 
accounted mean and deſpicable Parts of the Cre- 
ation, owing their Original and Production to 
Putrefactions, &c. as ſome have thought, that 
we ſhall find them, I ſay, noble, and moſt admi- 
rable Works of Go p. For, as the famous Natu- 


ral Hiſtorian, Pl (1), ptefaceth his Treatiſe of 


1 


4 


Un) In 


Inſe#s to prevent the Reproach of condeſcending 
(as might be thought) to ſo mean a Subject: * 
great Bodies, faith he, Narwre had a large and «) 


Shop to work upon obſequious Matter, Whereas, faith 


he, in theſe ſo ſmall, and as it were no Bodies, bat 
Foorfteps of Reaſon, what Power, what great Perfetion 


is 


Fd 


magnis Auidem gorporibus, &c. Plin, Nat. Hil. 
L. 11. Co 2» . ; 


(9) 
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it there! Of this having given an Inſtance or 
two of che exquiſite Senfes, and curious Make of 
ſome Inſects (2), he then goes on, Ve admire; 
ſaith he, the thrrigercus Shoulders, of Elephants, the 
lofty Necks and Creſts of others ; but, ſaith he, the Na- 
ture of things is never more compleat than in the leaſt 
rbings, For which Reaſons he intreats his Rea- 
ders (as I do mine) that becauſe they lighted many of 
the things themſelves which he tobk Notice of, they 
would not therefore diſdainfully condeinn bis Accounts of 
them, ſince, ſaith he, in the Contemplation of Nature 

hotbinig ought to ſeem ſupetfluokis. | 
Thus that eminent Naturaliſt hath made his 
own, and my Excuſe too; the Force and Verity 
whereof will farther appear by what I ſhall ſay 
of theſe Animals; which (as deſpicable as they 
have been, or perhaps may be thought) we ſhall 
find as exquiſitely contrived, and curiouſly rhade 
for that Place and Station they bear in the World, 
as any other Part of the Animal World. For if 
we conſider the innumerable Variety of their 
Species, the. prodigious Numbers of Individuals 
the Shape and Make of their little Bodies, and 
| 127 995 #4 _ © every 
2 | CR EIT ERTIES 3 * — WS 7 
(2) UBi tot ſenſus collotavit in Culice ? Of ſunt alla dict 
minora. Sed ubi Viſum in eo pretendit : Ubi Guſta tum 7 
cavit ? Ubi Odoratum inſeruit? Ubi vero truculentam illam 
port inne maxiniam vocem ingeneravit? qua ſubtilitate Pen- 


nds adnexuit ? prælongavit Pedum crura? Diſpoſuit jejunam 


Caveam, uti Aluum? Avidam Sanguinis, & potiſſimum hu 
mani fitim accendit? Telum vero perſodiendo ter geri, quo bi- 
tulavit ingenio ? Atque ut in capaci, cum cerni non poſſit ex- 


Hitas, ita reciproca geminavit arte, ut fodiendo acuminatunt 


pariter ſorbendoque fiſtuloſum eſſet. Quo Teredini ad perfo- 
randa Nobora cum ſono teſte dentes 5 Potiſpmumque d 
lignd cibatum fecit: Std tuvrigeros ElepPantoruni miramur 
bumeros, Taurorumque colla, & truces in ſublime ja#us, N- 
grium rapinas, Leonum jubas, cum rerum nainra nufquan 
magis quam in minim, tota fit. Plin. ibid. 10 $26 

Or re lM oat „ (3) 


. 


370 TheShape of Inſet, Book Vllt 
every Part thereof, their Motion, their Inſtincts, 
their regular Generation and Production, and to 
name no more, the incomparable Beauty and 
Luſtre of the Colours of many of them, what 
more admirable and more manifeſt Demonſtrati- 
on of the infinite Creator, than even this little WM the 
contemned Branch of the Animal World, But WW the 


let us take a ſhort View of Particulars. on 
8 WO. ERIN © 


Of the SHAPE and STRUCTURE of Iaſect. 


T E FT us begin with the Shape and Fabrick of 
L their Bodies. Which although it be ſome- 
what different from that of Birds, being particu: 
larly for the moſt part not ſo ſharp before, to cut 
and make way through the Air, yet is berter a. 
dapted to their manner of Liſe. For conſidering 
that there is little Neceflicy of long Flights, and 
that the Strength and Activity of their Wings 
doth much ſurpaſs the Reſiſtance their Bodies 
meet with from the Air, there was no great Oc- 
caſion their Bodies ſhould be ſo ſharpened before. 
But the Condition of their Food, and manner of 
gathering it, together with the great Neceſſity of 
accurate Viſion by that admirable Proviſion made 
for them by the reticulated Cornea of their Eyes; 
theſe things, I ſay, as they required a larger 
Room, fo were a good Occation for the large- 
neſs of the Head, and it's Amplitude before. But 
for the reſt of their Body, all is well made; and 
nicely poiſed for their Flight, and every other of 
mee „ e de 2 0 
And as their Shape, ſo the Fabrick and Make of 
their Bodiss; is no leſs accurate,” admifable, and 


Chaps Ill, Tze Shape of Inſets, 377 
ſingular; not built throughout with Bones, and co- 
vered with Fleſh and Skin, as in moſt bther Ani- 
mals ; but covered with a curious Mail of a mid- 


dle Nature (), ſerving both as Skin and Bone too, 


for the Shape, as well as Strength and Guard of 
the Body, and as it were on purpoſe to ſhew'that 
the great Contriver of Nature is not bound up to- 
one way only. e FYSOO, 8 


HAP. I. 
Of the E AHS and ANTE N NA of Inſects. 


O this laſt mentioned Guard we may add 
that farther Guard provided in the Eyes and 
Antenna: The Structure of the Eye is in all Crea- 
tures an admirable Piece of Mechaniſm; but that 
obſervable in the Eyes (of Inſects fo peculiar, 
that it muſt needs excite our Admiration : fenced 
with it's own Hardneſs, yea even it's own accu- 
rate Vion is a good Gniard againſt external Inju- 
ties; and it's Cornea, or outward Coat all over 
beſet with curious, tranſparent, lenticular (1) In- 
— = — — — — bn 
(ll) Inſe#a non videntur Nervos babere, nec Oſſa, nec Si- 
nas, nec Cartilaginem, nec Pinguia, nec Carnes, ne Cruſtam 
ſuidem ragilem, ut quædam marina, nec | que. jure dicatur 
0is : ſed mediæ cujuſdam inter omnia hec nature corpus, 
Ce. Plin. N. H. L. II. c. 4. | ER. 
(1) The Cornea of Flies, Waſps, Sc. are ſo common an 
Fatertainment with the Microſcope, that every body knows” 
ii a curious piece of Lattice-work. In which this is re- 


7 


markable, that every Framen is of a lenticular Nature; fo 
[nt we ſee Objects through them topſey-turvey, as through | 
ſo many convex Glaſles:: yea, they become a ſmall Teleſ- 
cope, When there is a due focal diftance between them and 


| B bh 3 This 


the Lens of the Microſcope. 


lets, enabling thoſe Creatures to ſee (no doubt) 
very accurately every Way, without any Inter- 
val of time or Trouble to moye the Eye toward; 


5 And as for the other part, the Autennę or Freler, 
whatever their Uſe may be in cleaning the Eyes, 
or other ſuch like Uſe, they are in all pro- 


* 


— — Guard to the Eyes and Head, in 
their Walk and Flight, enabling them by the 
Senſe of Feeling to diſcover ſuch Annoyances, 
which by their Proximity may perhaps eſcape the 
Reach of the Eyes and Sight (2). Beſides which 


they 


— — — — — — 
This lentieular Power of the Cornea, ſupplies (as I ima. 
inch the place of the Cryſtalline, if not of the Vitreous 

mour too, there being neither of thoſe Humours that | 
could ever find (although, for truth ſake, I confeſs I have 
not been ſo diligent as fight in this Enquiry) But inſtead 
of Humours and Tunioks, T imaging that every Leng of the 

Cornea, hath a diſtinft Branch of the Opzic Nerve mini- 

ſtring to it, and rendring it as fo many diſtint Eyes. 80 

that as moſt Animals are Binocular. Spiders for the moſt 

part Oftonocular, and ſome (as Mr. Milugbby thought, Rai 

22 Inſecł. p- 12.) Senocular ; ſo Flies, &g. are Multocu- 

Jar, having as many Eyes as there are Perforations in their 

Cornee. By which means, as other Creatures are obliged 

to turn their Eyes to Obyects, theſe have ſome or other of 
their Eyes wody placed towards Objects nearly all round 

them: Thus eee the Dragon-Ny C Libella] the 
greateſt part of whoſe Head is poſſeſſed by its Eyes: which 
is of excellent uſe to that predations Inſect, for the ready 
ſeeing and darting at ſmall Flies all round it, on which it 
reys. 5 | 
G) It is manifef, that Inſects clean their Eyes with theit 

Forelegs, as well as Antenne. And conſidering, that a 

they walk along, they are perpetually feeling and ſearch- 

ing before them with their , "= ng or Antenne; therefore l 

am * to think, that beſides wiping and cleaning the Eyes, 

the Uſes here named may be . For ag their Eyes 
zre immoveable, ſo that no time is required FA the - turn- 
ing their Eyes to Objects; ſo there is no neceſſity of the 

Retina or Optict Nerve being broyght nigher unta, or 2 

J a treld ha 3 21 
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-(1); the incomparable Proviſion made in the Fe 


they are a curious Piece of Workmanſhip, and in 
many, a very beautiful Piece of (3) Garniture to 


the q 1 


p 
—_— 8 „ 1 . at. 
tt... ht * 
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CH A p. IV. . 1 \ 
foe Pants axiborion of Dyes. 


ROM the Head paſs we to the Members 
concerned in their Motion. And here we 
have a copious Subject, if I was minded to expa- 
tiate. I might take Notice of the admirable Me- 
chaniſm in thoſe that creep: the curious Oars in 
thoſe amphibious Inſects that ſwim and walk 


of 


*** n __ — r n a. i. 


—— 


farthes off from the Cornea (which would require time) as 


it is in other Animals: but their Cornea and Optick Nerue, 


being always at one and the ſame Diſtanee, are fitted only 


to ſee diſtantial Objects, but not ſuch as are very nigh 


which Inconvegicnce the Feeleys obviate, leſt it ſhould be 
prejudicial, in oceaſioning the InfeR to run its Head againſt 


any thing. 


nd that this, rather than wiping the Eyes, is the chief 


uſe of the Feelers, is farther manifeſt from the Antenne of 


the FleſheFly, and many other Inſects, which are ſhort, and 


trait, and "incapable of being bent unto, or extended over 
the Eyes: as alſo from others enormouſly long, ſuch as 


thoſe of the Capricorni or Goat-chafers, the Cadew-Fly, and 


divers others, both Beetles and Flies. oy | 
(3) The lamellated Antenne of ſome, the clavellated of 
others, the neatly articulated of others, the feathered and 


divers other forms of others of the Scarab, Papilionaccous, 
' Gnat, and other Kinds, are 3 beautiful, when 


viewed through a Microſcope. 


nd in ſome, thoſe Antenna 


diſtinguiſn the Sexes, As in the Grats-kind, all thoſe with 
Tufts, Frarhers, and Bruſh-horns, are Males ; thoſe with 


4 
1 


1 
1 


Hott; ſingle ſhafted Antenne, are Females. 


AH the Families of Hydrocanthari, Notone#i, & c, 


ha ye their Hindmoſt Legs made very nicely with commo- 
e ro e ds 25 diouz 


374 Parts and Motions of Inſects. Book VIIl. 
of ſuch as walk, or hang upon ſmooth Surfa. 
ces (2): the great Strength and Spring in the 
Legs of ſuch as Leap(3): the ſtrong and well made 
Feet and Talons of ſuch as dig (4): and to name 
no more, the admirable Faculty of ſuch as can, 
not fly, to convey themſelves with Speed and 
Safety, by the help of their Webs (5), or — 
EE ne ry other 


1 4 * 


— —_— 
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dious Joynts flat, and Briſtles on each fide towards the 
end, ſerving for Oars to ſwim ; aad then nearer the Body, 
2 two ſtiff Spikes, to enable them to walk when Occa- 
ion is. : 5 

(2) I might here name divers Flies and other Inſedts, who 
beſides their ſharp, hooked Nails, have alfo skinny Palms 
to their Feet, to enable them to ſtick on Glaſs, and other 
ſmooth Bodies, by means of the preſſure of the Atmoſphere. 
But becauſe the Example will illuſtrate another work of 
Nature as well as this, I ſhall chuſe a ſingular piece of Me- 
chaniſm in one of the. largeſt ſorts of Hydrocanthari. Of 
theſe there are two ſorts, one largeſt, all black, with An- 
zenne handſomly emboſſed at the ends. The other ſome- 
what leſſer, hardly ſo black, with capillary Antenne ; the 
Forchead, Edges of the Vagine, and two Rings on the Tho- 
ray, of a tawny Colour. The Female hath Vagine prettily 
furrowed; the Male ſmooth. But that which is moſt to 
our purpoſe in this Male, is a ho 4 or hollowiſh Cap near 
the middle Joynt of the Fore-legs: which when clap'd on 
the Shoulders of the Female in Coitz, ſticks firmly there- 
on; after the manner as I have ſeen Boys carry heavy 
Stones with only a wet piece of Leather clap'd on the top 
of the Stone. CS nn n 

(3) Thus Graſhoppers and Crickets have brawny ſtron 
Thighs, with long, lender, but ſtrong Legs, which enable 
them to leap with great Agility and Strength. | 
' (4) I have wondered to ſte with what great Quickneſs, 
Art, and Strength, many Veſþe-Ichneumons, Wild Bees, and 
Beetles, perforate the Earth, yea, even Wood it ſelf: but 
the moſt remarkable Animal in this way, is the Adole-Cricket, 
in Book 4. Ch. 13. Note 17. e 
(5) T have with pleaſure often ſeen Spiders dart out their 
Webs, apd fail away by the help thereof, For the manner 
of, which, ſee Mr: Locvih. Abridg. Vol. 2, p. 794, from Dr. 
Liſter and Dr. Hulſe, who both claimed the Diſc | 
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other Artifice to make their. Bodies lighter than 
the Air (6): theſe and a Multitude of other ſuch 
T4” | 1 * * | li e 


1 
— — — n 
: - - A pip * 
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of: and do both ſeem to have hit thereupon, without any 
foreknowledge of what each other had diſcovered, as is 
ſaid in the laft cited place, and as I more plainly find by 
ſome original Letters of Mr. Ray's, Dr. Lifter's, and Dr. 
Hulſe's, in my Hands: by which alſo I find the two inge- 
nious Doctors were very modeſt in their Claims, and ver 
amicable in the matter, In one of Dr. Lifter's to Mr. Ray, 
he thinks there is a fair hint of the Darting of Spiders 
in Arift. Hiſt. An. L. 9. c. 39. and in Pliny, L. 11. c. 24: but 
for their Sailing, that the Ancients are ſilent of, and he thinks 
it was ſeen firſt by him. And in another Letter, Fan. 20. 
1670, ſpeaking of the height Spiders are able to fly, he 
ſaith, The laſt October, &c. I took notice, that the Air was 
very full of Webs, I forthwith mounted to the top of the bigbeſt 
Steeple on the Minſter [in York] and conld thence diſcern them 
yet exceeding high above me. Some that fell, and were in- 
tangled upon the Pinacles, I took and found them to be Lupi; 
which Kind ſeldom or never enter Houſes, and cannot be ſup- 
poſed to have taken their Flight from the Steeple. 
(6) There are 15 imagine) divers Animals, as well as Spi- 
ders, that have ſome way of conveyance, as little known 
o us, ag that of Spiders formerly was. Thus the Squillule, 
ulices arboreſcentes, and Microſcopical Animalcules of the ſtag- 
nating Waters, ſo numerous in them as to diſcolout ſome. 
times the Water, and make them look as if they were tin- 
ged Red, Yellow, or Green, or covered with a thick green 
Scum ; all which is nothing but Animalcules of that Co- 
lour. That theſe Creatures have ſome way of Conveyance, 
[ conc]. ide, becauſe moſt ſtagnating Waters are iock'd with 
them ; new Pits and Ponds, yea Holes and Gutters on the 
tops of Houſes and Steeples. That they are not bred there 
by Aquivocal Generation, every ingenious conſidering 
Philoſopher will grant; that they have not Legs for tra- 
velling ſo far. is manifcſt from Inſpection: and therefore 1 
am apt to think, that they have ſome faculty of inflating their 
Bodies or darting out Webs, and making their Bodies buoy- 
ant, and lighter than Air ; or their Bodies, when dry, may 
be lighter than Air, and ſo they can ſwim from place to 
place; of the Eggs of ſuch as are oviparous, may be light 
enongli to float in the Air. But then the Viviparous (as 
my late“ ingenious Friend, Mr. Charles Ning, ſhewed me the 
Pulices d quat. arboreſ. are; thele-. I ſay) can't bg this way 
' ELES zecoun- 


376 Parks ind Motiob'of Inſeck. Book VIII, 
Ike chi 


as theſe I might, I ſay, take No- 
tice of, ac great Evidences of the Infinite Crea- 


tot Wifdom: but teſt I ſhould be too tedious, I 
will confine my Obſervations to the Legs and 
Wings only. And theſe at firſt View we find to 
be incomparably fitted yp for their intended Ser- 
vice, nor to overload the Body, not in the leaſt 
ko retard it, but to give it the moſt proper and 
convenient Motion. What for Example can be 
better contrived and made for this Service than 
the Wings? diſtended and ſtrengthened by the 
fineſt Bones, and theſe covered with the fineſt and 
lighteft Membranes, ſome of them adorn'd with 
neat and beautiful Feathers (7), and many of them 
provided with the fineſt Articulations, and Fold. 
puch for the Wings to be withdrawn, and neatly 
laid up in their YVagine and Caſes, and again rea- 
dily extended for Flight (8). And 
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' aceounted for. The cauſe of theſe latter Suſpicions was, 
That in the Summer Months I have ſeen the Pulices arboreſ. 

and the green Scum on the Waters (nothing but Animal- 
- gulrs;-as I ſaid) lye in a manner dry on the ſurface of the 
Waters: at which time (as I have ſhewn in B. 4. ch. 11. 
Noteing.) thoſe Animalcules copulate: And perhaps, they 
ay at the ſame time change their Quarters, and ſeek out 
new Habitations for their numerous Offspring, as well as 


i 3 * - TI ? 
188 140 ? 


--: (5) It is well known to all Perſons any way canverſant 
24 3 Obſervations, that theſe elegant Colours of 
:- Maths,, and Butterflies, are owing to neat and well made 
.- "Feathers; ſet with great Curioſity and Exactneſe in rows, 
and good order. 2 Hi 
068 All _ es Lt" agony (who have whole he 
Fra, or reaching to the Podex) or the "Hayyxuave nee, ſuc 
2 . e Staphylini of all ſorts, do by a very curi- 
pus Mechaniſm extend and withdraw their Membranaccous 
e fly) and it 1 is ve 7 pretty 
to ſee them prepate themſelves for Flight, by thruſting out, 


and unfoldjog their Wings; and again, | withdraw thoſe 
{Il} G of 4 5 Joy gts, 


bipennated Infe&s have Poiſes under the hinder part of 


with Lead doth the Rope- dancer. 


of ſtheſe; ſo there is no doubt but the minuteſt Animale 
have ſuch like Parts. But the Muſcles and Tendons of ſome 
ef the latger Inſe&s, and ſome of the leſler too, may be ſeen 


kin 


wich a Microſcope. 
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And then for the poiſing of che Body, and 
keeping it upright, and ſteady in Flight, it is an 
admirable Artifice and Proviſion for this Purpoſe ; 
in ſome, by four Wings (9); and jn ſuch as have 
but two, by Pointils and Poiſes placed under the 

Wings, on each ſide the Body, 1 
And laſtly, it is an amazing thing to reflect 
upon the ſurpriſing Minuteneſs, Art, and Curio- 
ſity of the (10) Joynts, the Muſcles, the Ten- 
dons, the Nerves 22 to perform all the Mo- 
tions of tbe Legs, the Wings, and every other 
Part. I have already mentioned this in the 
larger Animals: but to conſider that all theſe 
things 


804 and neatly fold in the Membranes, to be laid up 
afcly in their Elyira or Caſes, For which Service the Bones 
are well placed, and the Joynts miniſtring thereunto, are 
accurately contrived for the moſt compendioug and commo- 


dious folding up the Wings. 3 
(9 Far the hog the Body _ and upright in 
Flight, it generally holds true (it 1 miſtake not) that all 


their Winps, but ſuch as have four Wings, or Wings with 
Elytra, none. If one of the Poiſes be cut off, or one;of 
the leſſer Auxiliary Wings, the Inſett will fly as if one ſide 
overballanced the other, until it falleth on the Ground. Se 
if both be cut off, they will fly —— and 3 
manifeſting the Defedt of ſome very neceflary part. T 
Poiſes or Piontells are, for the moſt part, little Balls ſet at 
the top of a ſlender Stalk, which they can move every way 
at pleaſure, In ſome they ſtand alone, in others, (as in the 
whole Heſb- Hy Tribe) they have little Covers or Shields 
under which they lye and move. The. Uſe, no doubt, of - 
theſe Poiſes, and Secondary leſſer Wings, is to poiſe the Bo- 


Ay, and to obviate all the Vacillations thereof in Flight, 


ſerving to the Inſect, as the long Pole loaden at the endg | 


(10) As all the parts of Animals are moved by the help 
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things concur, in minute Animals, even in the 

malleſt Mite, yea the Animalcules, that (with- 
out good Microſcopes): eſcape our Sight; to con- 
ſider, I ſay, that choſe minuteſt Animals have all 
the Joynts, Bones, Muſcles, Tendons and Nerves, 
neceſſary to that brisk and ſwift Motion that ma- 
1 them have, is ſo ſtupendous a piece of cu- 

ous Art (11), 2s plainly manifeſteth che Power 
and Wiſdom of the infinite Contriver of thoſe ini - 
micable Fineries. But having named thoſe mi- 
nute Animals, why ſhould I mention only any 
one Part of their Bodies, when we have in that 
little Compaſs a whole and compleat Body, as 

exquiſitely formed, and (as far our Scrutiny can 
pollibly reach) as neatly adorned as ——_ 
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(11) The minute Curioſities and inimitable Fineries, ob- 
ſervable in thoſe leſſer Animals, in which our beſt Micro- 
ſcopes diſcover no Boteh, no rude ill made Work (contra- 
Ty to what is in all artificial Works of Man) do they not 
ar more deſerve our Admiration, than thoſe celebrated 
pieces of humane Art? ſuch as the Cup made of à Pepper- 
Corn; by Oſwald Nerlinger rhat held 1200 little IVary Cups, 
all. gilt on the Edges, and having each of them à Foot, 
and yet afforded room for 400 more, in the Enbem. Germ. 
T. 1. Addend. ad Obſ. 13. Such alſo was Phaet hon in a Ring, 
whieh Galen thus reflects upon, when he ſpeaks of the Art 
and. Wiſdom of the Maker of Animale, particularly ſuch as 
are ſmall, Quanto, faith he, ipſum minus fuerit, tanto ma- 
jorem admirationem tibi  excitabit , quod declarant Opifices 
cum in corporibus parvis aliquid inſeulpant : cujus generis 7 
quod nuper quidam in Annulo Phaetanta Juatuor equis inve- 
Fun ſcul pit. Omnes enim equi frenum, ot, & denies ante- 
riores habebant, &c. And then having taken notice, that 
the Legs were no bigger than thoſe of a Gnat, he ſhews 
that their Make did not come up to thofe of the Gnat, as 
alſo; ſaith he, Major adhuc alia quedam eſſe videtur artis ejus, : 
qui Pulicem condidit, Vis atque Sapientia, quod, &c, Cum 
igitur Ars tanta in tam abjefis animalibus apparett, — + 
quantam ejus Vim ac Sapientiam in præſtantieribus ineſſe pu- 
zabimus ! Galen. de Uf. Part. L. 17. c. 85 La . 
0f73 142.404 bh p& — 123 
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Animal, Let us conſider that there we Have Eyes, 

1 a Brain, a Mouth, a Stomach, Ektrails, and eve- 

- WW ry other part of an Animal- Body, as well as Legs 

l and Feet; and that all choſe Parts have each bf 

0 them their neceſſary Apparatus of Nerves, of 

various Muſcles; and every other Part that other 

a Inſects have; and that all is covered and guarded 

i with a well-made Tegument, beſet with Briftles, 

adorned with neat Imbrications, and many other 

| Fineries. And laſtly, let us conſider in how little 

Compaſs all this Art and Curioſity may lie, even 
ina Body many times leſs than a ſmall Grain of 
Sand (12), ſo that the leaſt Drop of Water can 
contain many of them, and afford them alſo ſuffi- 
cient Room to dance and frisk about (13). 

Having ſurveyed as many of the Parts of In- 

ſects as Ft to take notice of, I ſhall in the 
next place ſay ſomewhat of their State, and Cir- 
cumſtances of Life. And here I ſhall take notice 
only of two things, which have been only hin- 
ted at before, but will deſerve more particular 
Conſideration here, as being Acts of a wonderful 
Inſtinct, namely, Their Security of themſelves. 
againſt Winter; and their ſpecial Care of preſer- 
r io 7 2p) POSI Pee 
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(12) It will in ſome Meaſure appear, how wonderfully. 
minute ſome Microſcopical. Animalcules are, by what 
follows in the next Note. . But becauſe more particular Ex, 
amples would be endleſs, I ſhall refer to the Obſervations + 
of Mr. Leuwenbock, and, others, in the Philoſ. Tranſ. and 
. Wer ie ble W 
(13) It is almoſt impoſſible, by reaſon of their perpetual 

otto, and chan —f Places, S count the Nocobed of theo 
Animsleules, in oft 4 drop of the green Scum upon Wa- 

5 cena! A 
a ; bur . gueſs I have. ſometimes, een not N than 1 0 
risking about in à Drop no bigger than a Pin's head. But, 
in kack W. Profe e, a far greater Number; 
325 thoſe. 
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theſe being much leſs t 
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The SacactTY of Inſectu to ſecure themfeltei 
„ againſt Winter. 


T is an extraordinary Act of Inſtinct and Sa- 
1 gacity obſervable in the generality of the In- 
Tribe, that they all take care to ſecure them- 
felves, and provide againſt the Neceſſities of 
Winter. That when the Diſtreffes of Cold and 
Wet force them, they ſhould retire to warm and 
dry Places of Safety, is not ſtrange: but ir is 2 
prodigious Act of che infinite Conſervator's Care 
to enable ſome to live in a different kind of In- 
ſe4-ſtate ; others to live, as without Action, ſo 
without Food; and others that act and eat, to 
lay up in Summer ſufficient Proviſions againft 
the approaching Winter. Some, I ſay, live in 2 
different State. Fot having ſufficiently fed, nou- 
tiſned and bred up themſelves to the Perfection 
of their Vermieular, Nmpba- ſtate, in the Sum- 
mer Months, they then retire to Places of Safety, 
and there throw off their Nymphe, and put on 
their Aurelia or Chryſalis- fate for all the Winter, 
in which there are no Occaſions for Food. This 
is the conſtant Method of many Families of the 
Inſe@-Tribs (77 5 
ut 
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(1) It would be endleſs to enter into Particulars here, be- 
eauſc all the Papilionaceous, Fleſb, and Ichreumon-Fly Tribes, 


| and all others that undergo the Nympha and Aurelia-ftate; 


between that of the Egg and Mature-ftate, (which are very 
numerous) rr to this Note. For a Sample therefore 


take what ſome. may think a mean one, but if 


only, I ſha 
— deſerves our Admiration, and that is the = 


J oe als Send SRL» 


Chap. V. Inſects Security againſt Winter: 385 
But there are others, and fome of them in their 
moſt perfe& State too, that are able to fubſiſt in 
2 kind of Torpitnde or Sleeping-ftate, without 
any Food at all; by Reaſon as there is no Action, 
fo no Waſte of Body, no Expence of Spirits, and 
therefore no need of Food (2). | | 
' But for others that move and act, and need 
Food,it is a prodigious Inſtinct and Foreſight the 
Creator hath imprinted on them to lay up ſuffich- 
ent Food in Summer for the Winter's (3) Neceth- 


city of the White-Batterfty Caterpillar, which having fed it 
ſelf its due time,then _—y to e Securit T have ſeen. 
yur Trains of them creepin up the Walls and Poſts of 
the next Houſes, where, with the help of ſome Cobweb+ 
like Filaments, they hang themſelves to the Ceilings, and 
other commodiaus Places, and then become Aurelia; i 
which State and Places they hang ſecure from Wet and Cad, 
till the Spring and warmer Months, when they are tram 
mitted into Borter<Flies, Ie v1: 8071798 MB 
(1) I ſhall not name any of the particular Species of Ins 
ſe&s which liye in this ſtate, 8 they are very nume - 
rous, but only remark two Things obſervable in their Sa- 
pacity in chin Matter 1. That they are not driven by ftrels 
of Weather to their Retirement, but ſeem as naturally to 
betake themſelves thereto, as othet Animals do to. reff and 
eep· For before the approach of cold Weather, towards 
the end of Summer, we may ſee ſome kinds of them ffock* 
ing together in great numbers within Doors (as Stwatlows 
do a little before they leave us) as if they were making 
ready for their Winter's reſt, 2. That every Species be- 
takes it ſelf to a proper convenient Receptacle ; fome un- 
der the Waters to the bottoms of Ponds; ſome under the 
Earth, below the Froſts; ſome under Timber, Stone, Ec. 
lying on the ground; fome into hollow Trees, or under the 
Bark, or in the Wood; ſome into warm and dry Places; 
and fome into dry alone. 8 
K (3) This re not many Kinds that thus provide their 
ood be 


forechand. The moſt remarkable, are the Ant and 


the Bee; concerning the firſt of which, Origen hath rhis Re- 
mark. viz. De Pertia Formicarum, venture byems mature 

Proſpicientiteys, phique invite [ub onere feli ſuc , e 

quodgue fruget arrojas condunt, ne rutfus en ed fer 
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382 Inſects Security againſt Winter. Book Vll. C 
ties and Occaſions. And it is very provey toſce Im 
with what unwearied Diligence all Hands are at Wl i} 
work for that Purpoſe, all the warmer Months, h. 
Of this the Holy Scripture it ſelf gives us an In- g 
ſtance in the Ant, calling ue little Animal ex- fe 
ceeding wiſe, Prov. 3 4 — nd tlie 1 is v. 25: P 
The Ants are a People not ſtrong, yet they prepare thei {c 
Meat in the 406 hi And pt he, <A ſends \ 
the Sluggard to this little contemptible Creature, Nu 
to learn Wiſdom, Foreſight, Care, and Diligence, C 
Prov. 6. 6, 7, 8. Go to the Ant, thou Sluggard, conſi- 8 
der her Ways, and he wiſe: which having no Guide, Ii 
Owerſecer, or Ruler, provideth her Meat in the Summer, o 
and gathereth her Food in the Harveſt. \ 
To this Scriptural Example, give me leave to 1 
anticipate, and ſubjoyn an Obſervation of the far: 
ther great Wiſdom of this little Creature; and - 
that is their unparallelled z-yy3, their Fender- WW ; 
neſs, Sagacity , and Diligence about their 
Young (4). Tis very diverting, as well as ad- q 


mira- a 
3 vi 3 4 
BYE IL 
annum alimento ſint, non ratiocinationem Formicarum in cau- a 
: ſa debemus credere, ſed almam matrem Naturam bruta quo- c1 
que ſic ornantem, ut etiam minimis addat ſua quedam, inge- if 
nia. Orig. cont. Celſ. L. 4. þ 
But as for Waſps, Hornets, Humble-Bees, and other Mid- F 

Bees, Veſpæ-Ichneumons, and divers others that carry in Ma- 
terials for Neſts and Food ; this is only for the Service of ( 
1 their Generation, for hatching their Eggs, and nouriſhing I 
their Young, not for Supplies in Winter. For they all fot- 8 
ſake their Neſts towards Winter, and retire to other Quar- 1 
ters, living (I conceive) without Food all that time. \ 
(4) Hos vermiculos [ Formicarum Ova vulgo vocatos] in- 0 
credibili 5opyy & cura Formice educant, ſummamque dant ope- b 
ram, ne vel tantillum, quod ſpectet eorum vermiculorum edu- t 
cationem atque nutritionem, omittant + quem in finem fere 1 
ſemper eoſdem ore circum portant ſecum, ne ulla eos lædat in- f 
jjuria. In muſæo meo nonnullas iſtius generis formicas vitro 7 
terra repleto concluſas cum Vermiculis iſtis adſervabam: ibi 0 
2 


non ſine jucunditate ſpet#abam, quo terra fieret in ſupericts 


iccior 


l. N Chap. Ve Inſet Seruriiiuguinſt Winter, 383 
c mirable to ſee, wich what Affection, and Care 
t chey warry about their Young in their Mouths,” 
s. how rliefetpole themſelves to the greateſt Dan- 
„gers, rather than leave their Young expoſed, or 
ſorſaken 3 how they remove them from Place to 
. Place in their Jictle Hills, ſomerimes to this Part, 
r ſometimes to chat, for the Benefit of convenient 
s Warmth; and proper Moiſture; and then again 
„ WH vichdraw,' and guard them againſt Rain, and 
, Cold. Now that this great Wiſdom which the 
- Lcriptures attribute unto, and is diſcernible, in 
-\ Ml chis little Animal, is owing only to the Inſtinct, 
„or Infuſions of the great Conſervator of the 
World, is evident, becauſe either this Wiſdom, 
Thought, and Forecaſt, is an Act of the Animal 


e 
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d V 3 TORS © ä "> Fr | 
_ fictior, eb profundius Formicas cum feetibus ſuis prore pere: cum | 
* vero aquam adfunderem, viſu mirificum erat, quanto affect u, 
quanta folicitudint, quanta Sun om nem in to collocarent opes 
tam, ut fetus ſuds ſicciore & tuto loco reponerent. Spins vidi, 


2 cum aliquot diebus aqua caruiſſent, atque cum affuſo tantillo 
8 aquæ terram illam bumectarem, e veſtigis a Formitis fetus 

ſues eo lock fuiſſe allatos, quos ibi diſtin&e conſpiciebam moveri 
. atque ſugere humbrem. Multdties ful conatus, ut eos Vermi- 
- culss ie cduturem, at ſemper conatum fefellit eventus : neque 


- idſas Pymiourum Nympbas alimenti jam non indigas unquam 
fine ipſis Fur micis potui fotu artificiali excludere. J. Swammerd: 
- Epilög. ad Hiſt. Inſe&. P-253- Eo TT 

Sir Edevaſd Ning, who was very curious in examining the 
Ff Genetation of Ants, obſerves their great Care and Diligence. 
4 1. Abqut their Sperm, or true Eggs which is a fine white 
- dubſtahce like Sagar, which they diligentl gather together 

into an heaß when feattered; and on which they Iyc * 
Multitudes, (I feppoſe, by way - of Incubation.) 2. I have 
obſerved, faith he, in Summer, that in the Morning they 
brin up thoſe of their Young (call'd Ant-Eggs) towards 
the of the Bank: ſo that you may from 10 in the Mor- 
ning, until 5 dt 6 Afternoon, find them gear the Top — 
for the moſt part on the South fide the Bank. But towards 
7 or Stat Night, if it be cool, or likely to rain, B 4 may 
dige Fovr fleeP\before you can find them. Philef. ranſ. No. 
2 3 obo hol 5 Abridg. V. 2. 7 and 9. ( , 
ö c (3) 
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384 ect Cue e their Toung. Book VII. 
it ſelf, or of ſome other Being that hath Wiſdom. 
But the Animal being irrational, tis impoſſible it 
dan be it's own Act, but muſt be derived, or re- 
ceived from ſome wile Being. And Who! What 
can that be, but the infinite Lord, Conſervator 
and Governour of all the World ? * 
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CHAP. VI. 
Of the Care of INSECT s about their You xG. 


HE other notable Inſtinct I am to treat of, 
| is the peculiar Art and Care of the Inſeg- 
Tribe about the Preſervation of their Species 
Here I might ſpeak of many things, but I have 
occaſionally mentioned divers of them before, 
under ſome or other of the general Heads, 
and therefore ſhall fix only upon two things rela- 
ting to their ſpecial Art and Care about the Pro- 
duction (i) of their Young, which have not been 
fo particularly ſpoken to as they deſerve... 
One thing is their ſingular Providence for their 
Young, in making or finding out fuch proper 
Receptacles and Places for their Eggs and Seed, 
as that they may receive the Advantage of a ſufh- 
cient Incubation, and that the Young, when pro- 
duced, may have the Benefit of proper and ſuffi- 
cient Food for their Nurture and naar. till 

| oh; an on ” 
55 2 = FA — — 4 | | 


(1) The Doctrine of Æquivocal Generation, is at this 
Day fo ſufficiently exploded by all Learned Philoſophers, 
that I ſhall not enter, the Diſpute, but take it for granted, 
that all Animals ſpring from other Parent-Animals. If the 
Reader hath any doubt about it, I refer him to Seigneur 
Redi de Gen. Inſe#. and Mr. Ray's Wiſd. of God, &c. p. 344 
See alſo before Book 4. Ch. 15. Note 4. F 00 
| | 2%" 5 


> Sr £6 ow oam.co ito * 


2 Hm” eee ety} e > ty 


N 


- 
P . 
* . 
_ s* 
— a . _— — dh. Att... at 4 
— 


8 


Chap. VI. Viſects Care of their Tang. 385 
they are able to ſhift for themſelves. It is admira- 
ble to ſee with what Diligence and Care the ſeveral 
Species of Inſects lay up their Eggs or Sperm in 
their ſeveral proper Places : notall in the Waters, 
in Wood, or on Vegetables; but thoſe whoſe Subſi- 
ſtance is in the Waters, (2) in the Water; thole to 
whom Fleſh is a proper Food, in Fleſh (3); thoſe 

8 | „ 
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(2) It would be endleſs to ſpecify the various Species of 
Inſects, that have their Generation in the Waters. And 
therefore I ſhall only obſerve of them. 1. That their E 
are always laid up with great Care, and in good order. 
And alſo, 2. Where proper and ſufficient Food is. 3. That 
in their Nympha-ſtate in the Waters, they have parts pro- 
per for Food and Motion; and in many or moſt of them, 
very different from what they have in their Mature State, 
a manifeſt Argument of the Freges Wiſdom and Proui- 
dence, For an Inſtance, ſee Note 17 1 
63) As Lig neur Redi was one of the firſt that made it his 
Buſineſs to diſcard Anomalous Generation, ſo he tryed more 
Experiments relating to the Verminationof Serpents, Fleſn, 
Fiſh, putrified Vegetables, and in ſhort, whatever was com- 
monly known to be the Nurſery of Maggots, mote 1 _ 

robably, than any one hath done ſince. And in all hi 
Obſervations, he conſtantly found the Mies to turn to 
Aureliæ, and thele into Flies. But then faith, Dubitare c- 
pi, utrum omne hoc vermium in carne genus, ex ſolo Muſca- 
rum ſemine, an ex ipſis putreſattis catnibus oriretur, 'tantoque 
magis confirmabar in hoc meo dubio, quanto in omnibus gene- 
rationibu· eius videra m, in tarnibus, antequam 
verminare inciperent, reſediſſe ejuſdem ſpeciei Muſcat, cujui 
propago poſtea naſcebatur. Upon this he tells us, he put Fiſh, 
Fleſh, &c. into Pots, which he covered cloſe from the Flies 
with Paper, and afterwards (for the free Air ſake) with 
Lawn, whilſt other Pots were left open, with ſuch like 
Fleſh, c. in them: that the Flies were very eager to get 
into the covered Pots: and that they produced not one 
2 when the open ones had many. Fr. Redi de Gener. 
n[eft. | 5 — WES. r 
Among the Inſedts that coine from the Maggots he men- 
tions, he names Culices. Now from the moſt critical Obſer- 
vations I have made, I never obſerved any ſort of Gnat to 
come from putrified Fleſh, W or any other _ | 
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to whom the Fruits(4) or Leaves of Vegetables are 
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he taxeth with them. So that either he means by Culex, 
ſome Fly that we call nat by the Name of Gnat; or elſe 
their Gnatsin Ita, vary in their Generation from ours in En. 
gland. For among above 30, near 40 diſtinct Species of Gnats 
that I have obſerved about the Blace where I live, I never 
found any to lay their Eggs in Fleſh, Fiſh, Oc. but the largeſt 
Sort called by Aldrovand, Culices maximi, by Sammer- 
dam, Tipule terrefives, lay their Eggs in Meadows,” &c. un- 
der the Graſs: one of the larger middle ſort, in dead Beer, 
Yeaſt, Ec, lying on the tops, or in the leaks of Beer- 
Barrels, &c. — alt the reſt (as far as ever I have obſer- 
ved) lay and hatch in the Waters, as in Note 17. 

The Generation of the ſecond of theſe being akin to 
ſome of the foregoing Inſtances, and alittle out of the way, 
may deſerve a Place here. This Gnat lays its Egps com- 
monly in dead Beer, &c. as I ſaid, and probably in Vine- 

ar, and other ſuch Liquors. Some time +fter which, the 
Klagges arc ſo numerous, that the whole Liquor ſtirreth 
as if it was alive; being full of Maggots, dale Uirger, ſome 
ſmaller/*Fhe larger are the Offspring of our Gnat ; the 
ſmaller, of a finalt dark coloured Fly tending to reddiſh ; 
frequent in Cellars, and ſuch obſcure Places. All theſe 
Alaggots turn to Aureliæ, the karger of which, of a Tan- 
Colour, turn to our Guat. This Gnat is of the unarmed 
Kind, having no Spear in its Mouth. Its Head is larger 
than of the common Gnats; @ longer Neck ; ſhort joy nted 
Antenne ;, ſpotted Wings reaching beyond its flender 4/- 
dus; it is throughout of a brown Colour, tending to Red, 
eſpecially in the Female. The chief difterence between the 
Male and Female, is (as in other Gnats, yea moſt In- 
ſedts) the Male is leſs than the Female, and hath a flende- 
rer Belly, and its Podex not ſo fharp as the Females is. 
(A) The Inſe&s that infeft Fruits, are either of the [ch- 
meumon-Fly kind, or Phalezne. Plums, Peaſe, Nuts, &c. 
produce ſome or other [chnenmon- Hy. That generated in 
the Plum is black, of a middle-fize, its Body near , Inch 
Tong, its Tail not much leſs, oonſiſting of 3 Briftles, where- 
with it conveys its Eggs into Fruits: its Antenne, or Horns 
long, whos, its wn Age ow tapering ſmall 
Leys reddiſh ; Wings 


flender, rec 


Ard the Thorax; membranace- 
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Food are accordingly repoſited, ſome in this Fruit, 
ſome on this Tree (5), ſome on that Plant (6), 

TO | ſome 


* 
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The Peaſe Ichneumon-Fly is very ſmall, Wings large, 
reaching beyond the Podex; Antennæ long; Alvus ſhort, 
ſhaped like an Heart, with the point towards the Anus: 
it walketh and flieth ſlowly. No Tail appears as in the 
former; but they have one lieth hidden under the Belly, 
which they can at pleaſure bend back, to pierce Peaſe when 
youn _— tender, and other things alſo, as I have reaſon 
to ſulpect, having met with this (as indeed the former too) 
in divers Vegetables. | 

Pears and Apples I could never diſeover any thing to breed 
in but only the leſſer Phalene, about 2 Inch long, whitiſh 


underneath ; preyiſh brown above (dappled with brown 
Spots, inclining to a dirty Red) all but Your a third part 
at the end of the Wings, which is not grey, but brown, 
elegantly ſtriped with wavey Lines of a Gold-Colour, as 
if Gilt. Its Head is ſmall, with a Tuft of whitiſh brown 
Down in the Forehead ; Antennæ ſmooth, moderately long. 
The Aurelia ot this Moth is ſmall, of a yellowiſh brown. 
I know not what time they require for their Generation 
out of Boxes: but thoſe I laid up in A4uguſt, did not become 
Moths before June following. ö 
(6) There are many of the Phalænæ and Ichneumon-Fly 
Tribes, that have their Generation on the Leaves, or other 
Parts of Trees and Shrubs, too many to be here reckoned up. 
The Oak hath many very beautiful Phalene, bred in it's 
convolved Leaves, White, Green, Yellow, Brown ſpot- 
ted prettily, and neatly dappled, and many more beſides ; 
and it's Buds afford a Place for Caſes, and Balls of various 
ſorts, as ſhall be ſhewn hereafter ; it's Leaves expanded 
miniſter to the Germination of globular and other ſphæro- 
idal Balls, and flat Thecæ, ſome like Hats, ſome like But- 
tons excavated in the middle, and divers other ſuch like 
Repoſitories, all belonging to the [chneumon-Fly kind. 
And not only the Oak, but the Maple alſo, the White-thorn 
= Briar, Privet, and indeed almoſt every Tree, an 
Shrub, 125 
(6) And as Trees and Shrabs, fo Plants have their peeu- 
liar Infefts, The WhitesButterfly lays it's voracious Off- 
ſpring on Cahbage-leaves ; a very beautiful reddiſh ocella- 
tel one, it's no leſs voracious black Offspring of an horrid. 
AſpeQ, on the Leaves of Nettlet; as alſo doth a very bean- 
8 "> W 02 tiful 
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388 TInſeds Care ef their Toung,' Book Vill. 
{ome on another, and another: but conſtantly 
the ſame Family on the ſame Tree, or Plant, the 
moſt agreeable to that Family, And as for others 
that require a conſtant and greater Degree of 
Warmth; they are accordingly provided by the 
parent- Animal with ſome Place in or about the 
Body of other Animals; ſome in the Feathers of 

Birds (7) ; ſome in the Hair of Beaſts (8) ; ſome 

: | F WI 1 
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tiful ſmall greeniſh [chneumon-Fly in Caſes on the Leaves 
of the ſame Plant: and to name no more (becauſe it would 
be endleſs) the beautiful Ragwort-Meth, whoſe Upper» 
Wings are brown, clegantly ſpotted with red, and Under. 
Yis s are red, W ws brown; thele, I ſay, provide 
for their beautiful golden-ring'd Eruce upon the Ragwort- 
= yn ae 8 

(7) Many, if not moſt ſort of Birds, are infeſted with a 
diſtinct kind of Lice, very different from one another in 
Shape, Size, &c, For Figures and Deſcriptions of them, I 
ſhall refer to S:igneur Redi of Inſetts. See alſo Mouffet, L. 


2. c. 23. Theſe Lice lay their Nits among the Feathers of 


the re ſpedive Birds, where they are hatched and nouriſhed; 
and as Ariſtotle ſaith, would 3 the 9 


Pheaſants, if they did not duſt their Feathers, Loco injr. 
citat. Rf | 


(8) And as Birds, fo the ſeveral ſorts of Beaſts have their 
er iar ſorts of Lice ; all diſtin& from the two Sorts infe- 
ſting Man. Only the Af, they ſay, is free. begauſe our Saviour 
rode upon one, as lome think: but I preſume it is rather from 
phe a ip Pliny, L. I 1. C. 33. or rather Axiſt. Hips: Animal. 
L. 3, K. 31. who fajth, Quibus pilus eft, non carent codem 
[Pedignho] excepto Afino, qui non Pedicule tantum, verum 
etiem Redivio immunis eſt. And a little before, ſpeaking of 
thoſe in Men, heſhews what Canſtitutions ate maſt ſubject 
to them, and inſtanceth in Aleman the Pott, and Pherecydes 
Syrizs that died of the Pthiriafge, or Lowly Diſeaſe. For 

hich faul Diſte mper, if Medicines are deſſted, Taue de 
Inſect. p. 262. may be conſulted. Who in the ſame page 
hath this Obſervation, Animadverterunt noſtrates, . ubi 
Aſores inſulas à tergo religuerint, Pediculos conſaſtim omnei 
tabeſcere , atque ubi eas reviſerint, iterum innumęros 4105 
ſ«bj:9,05;44. .,, Which Obſervation. iscon gd by Dr. Stubbs. 
V. Leu. Aridg. 4 TEL P: 55%: . EVITA: IF, 2530 "< 


-m 2 mm» IP —»—> 222086 


o 


— 
4 


2 


wt oe Adnan Braden Pits. IE. IE and 


1 * 
* 


Chap. VI. Ines Care of their Jong. 
in the very Scales of Fiſhes (9); ſome in the 
Noſe (10); ſome in the Fleſh (11); yea ſome in 

the 


— — — — 


(9) Fiſhes, one would think, ſhould be free from Lice, 
by reaſon they live in the Waters, and are perpetually mo- 
ving in, and bruſhing through them: but yet they have 
their Sorts too. f | 

Beſides which, I have frequently found great Numbers of 
long flender Worms in the Stomachs and other Parts of 
Fiſh, particularly Cod-Fiſh, eſpecially ſuch as are poor: 
which Worms have worked — ves deeply into the 
Coats and Fleſh, fo that they could not eaſily be gotten out. 
So Ariftotle faith of ſome Fiſhes, Ballero & Tilloni Lumbri- 
cus innaſcitur, qui debilitat, &c, Chalcis vitio infeſtatur diro, 
ut Pediculi ſub Branchiis innati quam multi interimant. Hiſt, 
An. L. 8. c. 20. wu 

(10) Of Inſedts bred in the Noſe of Animals, thoſe in the 
Noſtrils of Sheep are remarkable. I have my ſelf taken out 
not fewer at a time than 20 or zo rough Maggots lying a- 
mong the Laminæ of the Noftrils. Bur I — 2 never hatch 
any of them, and ſo know not what Animal they procee- 
from: but I have no great doubt, they are of the Icbneu- 
mon-Fly Kind ; and not improbably of that with a long 
Tail, called Tha, whoſe three Briftles ſeem very commo- 
dious for conye ing its Eggs into deep Places. | 

I have alfo Len a rough whitiſh Maggot, above 2 Inches 
within the Inte ſtinum rectum of Horſes, firmly adhering 
thereto, that the hard Dung did not rub off. I never could 
ring them to Perfedtion, but ſuſpect the Side- Ny proceeds 
rom it. 5 e 

(11) In the Backs of Cows in the Summer-Months, there 
are Maggots generated, which in Eſex we call Wornils : 
which are firſt only a ſmall Knot inthe Skin, and I ſuppoſe 
no other than an Egg laid there by ſome Inſe&. By degrees 
thele Knots grow bigger, and contain in them a Maggot, 
lying in a purulent Matter: they grow to be as large as the 
end of one's Finger, and may be ſqueezed ont at 4 Hole 
they have always open: tlicy are round and rough, and of 
a dirty white, With my utmoſt Endeavours and igilance, 
I could never diſcover the Animal they turn into; bat as 
they are ſomewhat like, ſo may be the ſame as thoſe in the 
Note before. . . CACTUR RHINE KG. 

In Perſia thete are very long ſlender Worms, bred in the 
Legs, and other Parts of Men's Bodies, Cor 7 Yards long: : 

In Phihf. Tanſ. Mr. Dent, ind Mr. Lewis, relate divers 
Examples of Worms taken out of * Tongue, Gums, _ 
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30 Inſedts Care of their Young. Book Vll. 
the very Bowels (12); and inmoſt Receſſes of 
1 ; | 2 the 


— 
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and other Parts, by a Woman at Leiceſter, which they were 
Eye-witneſſes of. Theſe and divers others mentioned in 
the Too nſactions, may be ſeen together in Mr. Lowthory's 


Abridg. Vol. Fþ p- 132. . | 
-. Narrat mibi vir 72 dignu . Caſp. Wendlandt 
ſe in Polonia puero cuidam ruſtico duorum annorum Vermicu- 
lum album e palpebra extraxiſſe, magnitudinis Eru- 
cæ. Similem fere huic caſum mihi [Schulzio] & 
D. Segero narravit hoc Anno 1676. chirurgus noſter Ant. Stat. 
Tender, qui cuidam puero ex Aure extraxit Vermiculum talem, 
gualis in nucibus avellanis perforatis latitare ſolet, ſed paulo 
majorem, coloris albiſſimi; alteri minores 5 ejuſdem generis ſimi- 
liter ex dure omnes aliquot horas ſupervixerunt . Per- 
miculos adbuc viventes oculis noſtris vidimus. Ephem'? Germ, 
T. 2. Obſ. 24. ubi Vermiculi Icon. Many other Inſtances 
may be met with in the ſame Tome, Obſ. 147, 148, 154. 
i; The Worms in Deer are mentioned often among ancient 
Writers. Ariſtotle faith Exwanxas wm mlyTrg xv Y. zv 7 
Cms, &c. They [Deer] all have live Worms in their 
Heads, bred under the Tongue, in a Cavity near the Verte- 
bra on which the Head is placed ; their Size not leſs than of 
the largeſt Maggots ; they are bred all together, in number 
about 20. Ariftot. Hiſt. Animal. I. 2. c. 15. 
Jo theſe an may be added the Generation of the 
Jcbneumon- Fly in the Bodies of Caterpillars, and other Nym- 
phe of InſcAs. In many of which that T have laid up to 
e hatched in Boxes, inſtead of Papiljos, &c. as I —＋ 2 
J have found a great number of ſmall Ichneumon-Flies, 
whole Parent-Animal had wounded thoſe Nymphe, and 
. its Eggs into them, and ſo made them the Foſter- 
Mother of its Young, More particulars of this way of Ge- 
neration may be ſeen in the great Mr, Fr. Millugbby's Ob- 
ſervations in Philaſ. Tranſ. No. 76. But concerning the far- 
ther Generation of this Inſect, I have taken notice of other 
Partieylars in other places of theſe Notes, 
* (12) The Animals ordinarily bred. in the Stomach and 
_ . Guts, are the three ſorts of * called Lati, Teretes, 
and Aſcarides ; concerning which, it would be irkſome to 
peak in particylar, . and therefore, I ſhall refer to Moufet, 
I. 2. g. 31, 32, 33. Dr. Ty/on's Anatomy of them in Mi. 
Lotus harp's Abridg. V. 3. p. 121, Sigur Redi's Obſ. and 
Athers chat have written of them. 
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the Bodies of Man and other Creatures ( 224 
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And not only Worms, but other Creatures alſo are ſaid 
to be found in the Stomach: Inſtances of which are ſo in- 
numerable, that I ſhall only ſelect a few related by Per- 
ſons of the beſt Credit. And firſt of all, by ſome of our 
own Country-men.. Dr. Liſter (whoſe Credit and Judgment. 
will hardly be queſtioned) gives an account of true Cater- 
pillars, vomited up by a Boy of nine Years old ; and ano- 
ther odd Animal by a poor Man, Mr. Jeſſep (another wy 

5 


judicjous, curious, and ingenious Gentleman) faw Hexa 
vomited up by a Girl; which Hexapods lived and fed for 
Weeks, See 333 ib. p- 135. | 
And as to Foreigners, it is a very ſtrange Story (but at- 
teſted by Perſons of great Repute) of Catharina Geileria, 
that died in Feb. 1662, in the Hoſpital of Altenburg, in Ger- 
many, who for 20 Years voided by Vomit and Stool, Toads 
and Lizards, &c. Ephemer. Germ. T. 1. Obf. 103. See alfa 
the 109. Obſervation of a Kitten bred in the Stomach, and 
yomited up: of Whelps alſo, and other Animals, bred in 
like manner, But I fear a Stretch of Fancy might help in 
ſome of thoſe laſt Inſtances, in thoſe days when ſpontane- 
ous Generation was held, when the Philoſophers ſeem to 
have more lightly examined ſach Appearances than now 
they do, But for the breeding of Frogs or Toads, or La- 
certe Aquatice in the Stomach, when their Spawn happe+ 
neth to be drank, there is a Story in the 2d Tome of the 
Ephem. Germ. Obſ. 56. that favours it; viz. In the Tear 
1667, 4 Butcher's Man going to buy ſome Lambs in the 
Spring, being thirſty, drank greedily of ſome ſtanding Waten, 
which a while after, cauſed great Pains in his Stomach, which 
grew <vorſe and worſe, and ended in dangerous Symptoms. At 
laſt he thought. ſomewhat was alive in bis Stomach, and aj+ 
ter that, vomited up three live Toads.; and ſo recovered bis 
former Health. un n 4 CE OT INI 
Such another Story, Dr. Sorþait tells, and avoucheth it 
ſeen with his own Eyes, of one that had a Toad came out 
of an Abſceſs, which came upon drinking foul Water. OA. 
ee ok, Wi AN oP Ay: 3 
(19) Not only in the Guts, and in the Fleſh, byt in many 
other parts of the Body Worms have been diſcovered. One 
was voided by Urine, by Mr. Mat. Milford, ſuppoſed to 
have come from the Kidneys. Locotb. ib. p. 135. More ſuch 
Examples Moufet tells of, ibid. So the Vermes Cucurbitini 
are very common in the Veſſels in Sheeps Livers: 9 
8. * i iy 13a Ii a. R 4 0 Fer 


391 Inſect, Care of ibeir Tung. Book VIII. 
And as for others to whom none of theſe Methods 
are proper, but make themſelves Neſts by Perfo. 
rations in the Earth, in Wood, or Combs they 
build, or ſuch like Ways, tis admirable to ſee 
with what Labour and Care they carry in, and 
ſeal up Proviſions that ſerve both for the Producti- 

28 gr | ; | | on 
Lifter tells of them, found in the Kidney of à Dog, and 
thinks that the Snakes and Toads, &c. ſaid to be found in 
Animals Bodies, may be nothing elſe. Locoth. ib. p. 120, 
Nay; more than all this: in Dr. Bern. Verzaſcha's 6th Ob. 
ſervation, there are divers Inftances of Worms bred in the 
Brein of Man. One, a Patient of his, troubled with a vi- 
olent Headach, and an itching about the Noftrils, and fre- 
quent Sneezing ; - with the ufe of a ſneezing-Powder, 
veided a Worm, with a great deal of Snot from his Noſe, 
A like Inſtance he gives from Bartholine, of a Worm void- 
ed from the Noſe of O. N. which he gueſſeth was the fa- 
mous Olaus Mormius: another, from a Country Woman 
of Dittmarſh ; and others in Tulpius, F. Hildanus, Schen- 
int, cc. Theſe Worms he thinks are undoubtedly bred 
in the Brain: but what way they can come from thence, I 
can't tell, Wherefore I rather think, they are fuch Worms 
as #rE mentioned in Note 10, and even that Worm that 
was actually found in the Brain of the Paris Girl (when 

ned) I gueſs might be laid in the Lamine of the No- 
rils, by ſome of the [chneumon, or other Inſe&-Kind, and 
might gnaw its way into the Brain through the Os cribri. 
forme. Of this he tells us from Bartholine, Tandem cum 
tabida obiiſſet, ſtatim aperto cranio praſentes Medici totam 
perebelli ſubſtantiam qua ad dextrum vergit a reliquo corpore 
ſejunct am, nigraque tunica involutam deprehenderunt : hc 
twnita rupta latentem Vermem vioum & piloſum duobus pun- 
Wis ſplendidis- loco ocutorum prodidit, ejuſdem fere molis cum 
* Cerebri portione, qui duarum horarum ſpacio ſupervixit. 
B. Verraſ. 7 6 How ks wn 
 Hildenus tells ns ſich another Story, viz. Filius Tbeod. 
.anſt den Roulen Avnnenl; mei diuturno bexabatur dolore capi- 

17. == Deinde febricula & ſternutatione exorta, rupt us 
eft Abſceſſus circa os cribroſum — s Vermis Tree By 
his Eigure of it, the Maggot was an Inch long, and full of 


et 


Briſtles. Eabri'Hildkn. Cent. 1. Obſ. 
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' » Galenis Merus (Phyſician to the Princ. Ful. & Cleve) he 
faith, told him, that he had at divers times found Worms 
in the Gall-bladder in Perfons he had opened at 2200 
| | | | 13. 
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cap. VI. Inſects Care of their Toung. 393 
„ oa of their Young, as alſo for their Food and 
Nurture when produced (14). yet 145 
The other Piece of remarkable Art and Care 
) Wl about the Produdtion of their Young, is their 
| Curioſity and Neatnels in repoſiting their Eggs, 
\ and 1n ir Nidificatiog. 4 88 8 "wy 
As to the firſt of which, we may obſerve that 
n reat Curiolity, and nice Order is generally ob- 
d erved by them in this matter, You ſhall alwa) 
ſee their Eggs laid carefully and commodioùſly 
„up (15); when upon the Leaves of Vegetables, 


i: or other Material on Land, always glued thereon 
i- wich Care with one certain End lowermoſt, and 
vvich handſome juxta- Poſitions (16). Or if in the 
- Waters in neat and beautiful Rows oftentimes, 
1 in that ſpermatick Gelatine Matter in which they 
are repoſited, and that matter carefully tied and 


faſtned in the Waters to prevent it's Diſſipation 
d (17), or if made to float, fo carefully ſpread . 


it gs # - | js LEE i 70 pi Tas +3. 
n (14) See before Book 4. Chap. 13. Note t.. 
* (15) Some Inſefs lay up their Eggs in Cluſters, as in 
d holes of Fleſh, and ſuch Places, where it is neceſlary they 
p ſhould be crouded together ; which, no Queſtion, prevents 
1 their being too much dried up in dry places, and promotes 
n their hatching. But, 10 a N 
e (16) As for ſuch as are not to be eluſtered 2 great or- 
0 der is uſed. I have ſeen upon the Poſt and Sides of Win- 
+ dows, little round Eggs reſembling ſmall Pearl, which 
7 produced ſmall hairy Caterpillar, that were very neatly 
f and orderly laid. And to name no more, the White-Rauty 

terfly lays it's neat Eggs on the Cabbage-leaves in good 2 
d. der, always gluing one certain end of the Egg to the Leaf, 
— I call them neat 569 becauſe if we view them in a Mi» 

0 


js croſcope, we hall find them very curiouſly farrowed, and 
y handſomely made and adorn dee]... 7 hen nth, HY 
f (17) By reaſon it would be endleſs to ſpecify the various 


Generation of Inſects in the Waters, I ſhall therefore (be- 
e canſe it is little obſerved) take Pliny's Inftance of the Gnuat 
8 2 mean and contemned Animal, but à notable Inſtance of 
„ Nazgres Work, as he ſaith. nm OE 
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The firſt thing conſiderable in the Generation of this 
Inſect is (for the ſize of the Animal) its vaſt Spawn, being 
ſame of them aboye an Inch long, and half a quarter dia- 

eter; made to float in the Waters, and tied to ſome Stick, 
Stone, or other fixt thing in the Waters, by a ſmall Stem, 
or Stalk. In this gelatine, tranſparent Spawn the Eggs are 
neatly laid; in ſome Spawns in a ſingle, in ſome in a dou, 
ble (pizal Line, running round from end to end, asin Fig. 

n * 


9, 2 


19; and in fome tranſverſly, as Fig. 8. 


WVlhenthe Eggs are by the Hear of the Sun, and Warmth 


of the Seaſon hatched into ſmall Maggots, theſe Maggors 
deſcend to the bottom, and by meant of ſome of the gela, 
tine Matter of the Spawn (which they take along with 
them) they ftick to Stones and other Bodies at the Cotton 
and there make themſelves little Caſes or Cells, which they 
creep into, and out of at pleaſure, until they axe arrived 
to a more mature Nympha- ſtate, and can ſwim about here 
and there to ſeek for what Food they have occaſion for; 
at which time, they are a kind of . above half 
an Inch long, as in Fig. 11. 8 
Thus far this mean Infe& is a good Inſtance of the di- 
vine Providence towards it. But if we farther conſider and 
Kere the three States it undergoes after it is hatched, 
re ſhall find yet greater Signals of the Creator's Manage- 
ment, even in theſe meaneſt of Creatures. The three States 
I mean, are its Nympha-Vermiculay State, its Aurelia, and 
Mature State, all as different as to Shape and Accoutre- 
ments, as if the Inſe& was three different Animals. In its 
Vermicular-State, it is a Red-Maggot, as I faid, and hath 
a Mouth and other parts accommodated to Food; in its 
AureliasState it hath no ſuch Parts, becauſe it then ſubſiſts 
without Food; but in its Mature, Gnat-State, it hath a 
curious well made Spear,. to wound and ſuck the Blood of 
other Animals. In its Vermiculay-State, it hath a long 
Worm-like Body, and ſomething analogous to Fins or Fea- 
thers, 8 2 erect near its Tail, and running paralle] 
with the Body, by means of which reſiſting the Waters, 
it is enabled to ſwim about by Curvations, or flapping its 


Body ſide-ways this way and that, as in Fig. 12. 

But in its Aurelia-State, it hath a quite different Body, 
with a Club- Head (in which the Head, Thorax, and Wings 
of the Gnat are incloſed) a ſlender A/ uus, and a neat finny- 
Tail, ſtanding at right angles with the Body, quite con- 


trary' to what it was before; by which means, inſtead of 


855 flapping ſide- ways, it ſwims by rapid, brisk ſirks, the quite 
5 rary e in ſome wear fn repreſented in Fig. 13. 
But when it becomes a Gnat, no finny Tail, no club Hea 
but all is made in the moſt accurate manner for Flight an 


Motion ip the Air, as before it was for the Wajers, (15) 


Chap. VI. Nidiffcation of Inſecks. 395 
poiſed, as to Swim about with all poſſible Artiſice. 

And as to their other Faculty, that of Nidifica- 
tion, whether it be exerted by boring the Earth 
or Wood, or building themſelves Cells (18), or 
ſpinning and weaving themſelves Caſes and Webs, 
it is all a wonderful Faculty of thoſe poor little 
Animals, whether we conſider their Parts where- 
with they work, or their Work it ſelf. Thus 
thoſe who perforate the Earth, Wood, or ſuch 
like, they have their L#gs, Feet, Mouth, yea, 
and whole Body accommodated to that Service; 
their Mouth exactly formed to gnaw thoſe hand- 
ſome round Holes, their Feet as well made to 
ſcratch and bore (19), and their Body handſome- 
ly turned and fitted to follow. But for. ſuch as 
build or ſpin chemſelves Neſts, their Art. juſtly 
bids Defiance to the moſt ingenious Artiſt among 
Men, fo much as tolerably to copy the nice Geo- 
metrical Combs of ſome (20), the earthen Cells 
of others, or the Webs, Nets and Caſes (21) was 
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18) See Book 4. Cb. 13. Notes 12 1% D oo 
(19) Thus the Mouths and other parts of the [chneumon- 
Waſps in Book 4. Ch. 13. Note "5 the Feet of the Gryl- 
lotalpa, ibid. Note 117. WOO 

(20) See the laſt cited places, Note 13. _ 
(21) Of the textrine art of the Spider, and its Parts ſerving 
to that purpoſe ; ſee the laſt cited Place, Note 1 
Beſides theſe, Caterpillars, and divers other Inſects, can 
emit Threads, or Webs for their uſe, In this their Nympha- 
fate, they ſecure themſelves from falling, and let them- 
elves down from the Boughs of Tr, and other high 
Places, with one of theſe Threads. And in the Caſes they 
weave, they ſecure themſelves in their Aurelig-ftate, 
And not only the Offspring of the Phalena-Tribe, but 
there ate ſome of the [chneumon-Hly kind alſo, endowed with 
this textrine Art. Of theſe I have metwith t ſorts: one that 
fpun a Milk white, long, round ſilken Web, as big as the top of 
enes Finger, woven round Bents, Stalks of Riþwort, 95 in 
, : : FREE, | , ca- 
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ven by others. And here that natural Glue (22) 
which their Bodies afford ſome of them to conſo- 
lidate their Work, and combine it's Materials to- 
ther, and-whichin others can be darted out at 
leaſure, and ſpun and woven by them into filk- 
en Balls (23), or Webs, I fay, this ſo peculiar, fo 
ſerviceable a Material, together with the curious 
Structure of all Parts miniſtering to this textrine 
Power, as mean a N e as it may ſeem, is ſuch 
eln . | © _— e N 28 
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Meadows. The other is a lump: of many yellow, filken 
Caſes, ſticking confuſedly 2 on Poſts, under Coles 
worts, &c. Theſe Webs contain in them, ſmall whitiſh 
Maggots; which turn'to a ſmall black Ichneumon-Hy, with 
— — Antenne; Tan- coloured Legs ; long Wings 
reaching beyond their Body, with a black Spot near the 
middle; the Alu,, like an Heart; and in ſome, a ſmall 
ſetaceons Tail. Some of theſe Flies were of a ſnining beau- 
tifal green Colour. I could not perceive any difference, 
at leaſt, not Ipecifical, between the Flies coming from 
theſe two Productions. | 
(22) I have often admired how Waſps, Hornets, Ichneu- 
wer and other Inſects that gather dry Materials fot 
building their Neſts, have found a proper matter to cement, 
and glue their Combs, and line their Cells; which we 
find always ſufficiently context and firm. But in all pro- 
bability, this uſeful Material is in their own Bodies; as 
*tis in the Tinea veſtivora, Cadew worm, and divers others. 
Goedart obſerves of his Eruca Num. 20. 6. that fed upon 
Sallow-leaves, that bæc pulveris aut arenæ inſtar commi- 
nuit, ac pituitoſo quodam ſui corporis ſucco ita maceravit, ut 
inde accomodatum ſubeundæ mutationi inſtanti locum ſibi 
exſtruxerit. Domuncula hac a communi Salicum ligno nibil 
dfferre videbatur, dd lenge eſſet durior, adeo ut cultro 
vix diſrumpi poſſet. | | 

(23) An ingenious Gentlewoman of my acquaintance, 4 
to @ learned Phyſician, taking much Pleaſare to keep Silk- 
Forms, had once the curioſity to draw out one of the oval Ca- 
ſes, which the Silk-Worm Spins =— into all the Silken Wire it 
vas made up of, which to. the great Wonder as well of ber 
Husband, as her ſelf, appeared to be, by meaſure, 4 
great deal above 300 Yards, and yet weighed 2 14p0 grains 
and an half. Boyl Subtil. of Effluv. ch, 2. | 


(24) 
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ſigns; and Works of the infinite Creator and Con- 
ſervator of the World. ai ee 
In the laſt Place, there is another prodigious 
Faculty, Art, Cunning, or what ſhall I call it? 
that others of thoſe little Animals have to make 
even Nature it ſelf ſerviceable to their Purpoſe, 
and that is the making the Vegetation and Growth 
of Trees and Plants, the very means of the buil- - 
ding of their little Neſts and Cells (24); ſuch 

as 


as may juſtly be accounted among the noble De- 


* 


(24) Since my penning this, I have met with the-moſt 
ſagacious Malpigbi's Account of Galls, &c. and find his 
Deſcriptions to be exceedingly accurate and true, having 
traced my ſelf many of the Productions he hath” mentio= 
ned. But I find Italy and Sicily (his Book ds Gallis being 
publiſhed long after he was made Profeſſor of ' Me 
more luxuriant in ſuch Productions than oy rs, at leaft, 
than the parts about Upminſter (where I live) are. For | 
many, if not moſt of thoſe about us, are taken notice of by 
him, and ſeveral others beſides that I never met with; 
although I have as critically obſerved all the Exereſcences, 
and other mot bid Tumors of Vegetables, as is almolt pof- 
ſible, and do believe that few of them have eſcaped me. 
As to the method how thoſe Galls and Balls dre produ- 
eed, the moſt fimple, and conſequently the moſt cafy to be 
accounted for, js that in the Gems of Oak, which may be 
called DOOR Capitula ſquamata, in Malpigbi. 
Whoſe Deſcription not exatly anſwering our Engliſh-Cones 
in divers reſpeQs, I ſhall therefore paſs his by, and ſhew 
only what I have obſerved my ſelf concerning them. 

heſe Cones are, in outward appearance, perfectly like 
the Gems, only vaſtly bigger: and indeed they are no other 
than the Gems, mes ST. in bigneſs, which naturally onghe 
to be puſhed out in length. The cauſe of which Obſtru- 
Con of the Vegetation is this; into the very heart of the 
oung tender Gem or Bud (which begins to be turgid in 
Nene and to ſhoot towards the latter end of that Month 
or beginning of the next; into this I ſay) the Parent-In- 
ſect thruſts one or more Eggs, and not perhaps without 
ſome yenemous Ichor therewith. This Egg ſoon becomes 
a Maggot, which cats it ſelf a little Cell, in 1 very heart 
x | „ . ein & WE 
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as are the Galls and Balls found on the Leaves and 
Branches of divers Vegetables, ſuch as the Oak, 
the Willow (25), the Briar, and ſome others. 
Oy (the eee ee 
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or pith of the Gem, whichis the rudiment of the Branch, 
together with its Leaves and Fruit; as ſhall. be hereafter 
- ſhewn. The Branch being thus wholly deſtroyed, or at 
leaſt, its Vegetation being obſtructed, the Sap that w; t 
nouriſh” it, is diverted to the remaining parts of the Bud 
which are — js ly 1 Which by theſe 
means grow. large and flourithing, and hecome a coyerin 
to the BAG, e, as before | 5 the tender — 
„ 7 72 -- Wi. ih 
The Caſe lying within this Conc. is at firſt but ſmall, as 
ier included in it is, but by degrees, as the Maggot 
increaſcth, ſo it grows bigger to about the ſize of _ 
White-Peaſc, long and round, reſembling the ſhape of a 
ſmall Acorn. | . 0 2 F * 75 
The Inſect it ſelf, is (according to the modern In ſectolo- 
ers) of the [:hneumon-Fly kind: with four Membranaceous 
Wings, reaching a little beyond the Body, axticulated, Horns, 
2 large Thorax, bigger than the Belly; the Bell ſhort and 
conical, much like the Heart of Animals: t ap. * partly 
whitiſh, partly black. The Length of the Body from Head 
to Tail, about & of an Inch; its Colour, a very beautiful 
ſhining Green, in: ſome tending to a dark cdpper Colour. 
Figures both of the Cotes, Caſes, and Inſetts, may be ſeen 
among Aal pighi's Cutts of Galls, Tab. 13. and Tab. FF. Fig. 
72; Which Fig. 72. exhibits well enough ſome ofhers of 
the Gall-[nſe#s, but its Thorax is ſomewhat too ſhort for 
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(25) Not only the Willew, and ſome other Trees, but 
Plants alſo, as Nettles, Ground-lvy, &c. have Caſes produ- 
ced” on their Leaves, "oy the Inicftion-of the Eggs of an 
Iebneumon-Hy. I have obſerved thoſe Caſes a waye Ip grow: 
in, or adjoyning to ſome Rib of the Leaf, ahd their Pro- 
duction 7 conceive to be thus, viz. The Patent- Inſect, with 
its ſtiff ſetaceous Tail, terebrates the Rib of the Leaf, when 
tender, and makes way for its Egg into the very Pith or 
Heart thereof, and probably lays in therewith, ſome pro- 

r Juice of its Body, to pervert the regular vegetation of 
it. From this Wound ariſes a ſmall Exereſcence, which 
(when the Egg is hatched into'a Maggot) grows bigger and 

bigger as thy Maggot iicreaſes, ſhelling Sa cach or 
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Chap. VI. Nidification of Inſet. 399 
Now this is fo peculiar an Artifice, and ſo far 
„out of the Reach of any mortal Underſtanding; 
Wit, or Power, that if we conſider the Matter; 

v with ſome of it's Circumſtances, we muſt needs 
perceive manifeſt Deſign, and that there is the 

8 Concurrence of ſome great and wiſe Being, that 

i hath from the Beginning taken Care of, and pro- 
r vided for the Animals Good. For which Reaſon, 
a as mean as the Inftance may ſeem, I might be 
[ excuſed, if I ſhould enlarge upon it's Particulars; 
e But two or three Hints ſhall ſuffice; * 

f In the firſt Place tis certain that the Formation 
of thoſe Caſes and Balli is quite beyond the cun- 
1 * of the Animal itſelf; but it is the Act part- 
x bh of the Vegetable, and partly of ſome Virulens 
e cy, or what ſhall I call it, in the Juyce, or Egg 
or both repoſited on the Vegetable by the Parent- 
Animal (26). And as this Virulency is various 
us N $A | accor- 
0 


y Leaf betweeri the two Membranes, and extending it ſelf 
d into the Parenchymous part thereof, until it is grown 17 
iT big as two Grains of Wheat: In this Caſe, lies a ſmal 
ts white rough Maggot ; which turns to ah Aurella, and af- 
n 

. 


terwards to a very beautiful green ſmall Ichneumon-Fly. | & 
: (26) What I ſuſpected my ſelf; I find confirmed by Mal- i" 
f fig bi, who in his exact and true Deſcription of the Fly bred 
in the Oalen Galls, faith, Non ſat fuit naturæ tam miro ar- 


a tificio Terebram, 2 Limam condidifſe ; ſed inflito vulnere, N 
it vel excitato foramine infundendum exinde liquorem intra Tex" ; 
of rebram condidit : quare fracta per tranſverſum muſcartim te- | 
A tebra frequenti ſme, vivente ani mali, gutte aliquot diapbani b 
W bumoris efflutent. And a little after, he confirms by ocu- f 
2 lar Obſervation, what he mm ap before, viz. Semel prope : 

h Funii nem vidi Muſcam, qualem ſuperius delineavi, inſiden- 

1 tem quercing gemmæ, adbuc germinanti ; herebat etenim fo- 

* liolo ſtabili ab apice hiantis gemmæ erumpenti; & convulſo in 

* arcum corpore, terebram evaginabat, ipſamque tenſam im- 

of mittebat ; & thmefats ventre circa terebræ tadicem tumo- 

h rem excitabat, quem interpolatis vicibus remittebat. In fia 

d igitur, avulſa Muſca, minima & diaphana reperii ejecta 

16 ova, fimillima lis, que adbuc in tubis fupererant. Non licuit 


bum idem admirart ſpeaculum, e. D d Some 


| Nidification of Inſects. Book Vll. 
according to the Difference of it's Animal, ſo is 
the Form and Texture of the Caſes and Balls ex- 
cited thereby; ſome being hard Shells (27), ſome 
tender Balls (28), ſome Scaly (29), ſome Smooth 
LATE | ; W 0), 
— — 
Somewhat like this which Malpigbi ſaw, I had the good 
Fortune to ſee my ſelf once ſome Lears ago: And that was, 
the beautiful ſhining Oat-Ball Icbreumon ftrike its Terebra 
into an Oak-Apple divers times, no doubt to lay its Eggs 
therein. And hence J apprehend we ſee man Vermi. 2 
towards the Outſide of many of the Oak-Apples, which ! 
ueſs were not what the Primitive Inſects laid ap in the 
Gem, from which the Oak-A ple had its Riſe; but ſome 
other ſupervenient, additional Inſects, laid in after the 
Apple was grown, and whilft it was tender and ſoft. 
| 11 7) The Aleppo-Galls, wherewith we make Ink, may be 
reckoned of this Number, being hard, and no other than Caſes 
of InſeQs which are bred in them: ho, when come to Matu- 
rity, gnaw their way out of them ; which is the Cauſe of 
thofe little Holes obſervable in them. Of the Inſedts bred 
in them, fee Philo. Tranſact. No. 245. Of this Number alſo 
are thoſe little ſmooth Caſes, as big as large Pepper-Corns, 
| froving cloſe to the Ribs under Geka Learn lobous, 
ut flattiſh; at firſt touched with a bluſhin Red after- 
wards growing brown; hollow within, a an hard thin 
Shell without. In this lieth commonly a rough white 
Maggot, which becomes a little long winged, black [ch- 
neumon- Hy, that cats a little Hole in the Se of the Gall, 
and ſo gets out. . | Dy 
(28) For a Sample of the tender Balls, I ſhall chooſe the 
N Ball, as round and ſome as big as ſmall Musket- 
ullets, growing cloſe to the Ribs, under Oaken-Leaves, 
ofa reeniſh yellowiſh Colonr, with a bluſh of Red; their 
Skin ſmooth, with frequent Riſings therein, Inwardly the 
are very ſoft and ſpongy ; and in the very Center is a Calc 
with a white Maggot therein, which becomes an Icbneu mon- 
Fly, not much unlike the laſt. As to this Gall, there is 
one thing I have obſerved ſomewhat peculiar, and I may 
ſay providential, and that is, that the Fly lies all the Winter 
in theſe Balls in its Infantile-ſtate, and comes not to its 
Maturity till the followin Spring. In the Autumn and 
Winter theſe Balls fall down with their Leaves to the 
Ground, and the Inſect iucloled in them is there fenced 
againſt the Winter Froſts, Fartly by other Leaves falling 
| pretty 
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(30), ſome Hairy (37), ſome Long, ſome Round, 
73 l 9 EB $5.4 2133-30} 0 ! #368 ſome 
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pretty thick upon them, and eſpecially by the thick Pa- 
fenchymous Spongy Walls, afforded by the Galls them 


ſelyes. 4 | 
Another Sample ſhall be the large Oak-Balli, called 


| Oak= Apples, growing in the place of the Buds, whoſe Ge- 


neration, Vegetation and Figure, may be ſeen in Maitpig: 
de Gallis, p. 24. and Tab. 10. Fig. 33, &c: Out of theſe 
Galls, he Lich. various Species of Flies come, but he names 
only two, and they are the only two I ever ſaw came out 
of them: ou a (ſaith he) ſubnigre ſunt muſce brebi 
munite terebra. Inter has alique obſervantur auree, leui vi- 
ridis tinctura ſuffuſe, oblonga pollentes terebra. Theſe twa 
differently coloured Flies, I take to be no othet than Male 
and Female of the ſame Species. I have not obſeryed Tails 
(which are their Terebie) in all, as Malpighi ſeems to in- 
timate; perhaps they were hid in their 2 and I could 
not diſcover them: A I rather think there were- none, 
and that thoſe were the Males : but in others, I have ob= 
ſerved long recurvous Tails, longer than their whole Bodies. 
And theſe I take to be the Females. And in the Oak-Apples 
themſelves, I have ſeen the Aurelia, ſome with, ſome with= 
out Tails: And I miſt confeſs, *twas not without Admis 
tation as well as Pleaſure, that I have ſeen with what exact 
Neatneſs and Artifice, the Tail hath been wrapt about the 
Aurelia, whereby it is ſecured from either annoying the 
Inſect, or being hurt it ſelf. . . 

(29) See before Note 24. | 

(30) As in the preceding Note; = Pha, 
(31) Of the rough or hairy Excteſcences, thoſe an the 
Briar, or Dag: Roſe, . are a good Inſtance, Theſe Spongiol# 
willoſe, as Mr. Ray, Galle ramoſe as Dr. Mal pig bi, calls them; 
are thus accounted for by the latter; Ex copioſis relictis ovis 
ita turbatur aftiuens [Rubi] ſuccus, ut ſtrumoſa fiant com- 
plura tubercula ſimul confuſe congeſta, que utriculorum ſeries 
bus, & fibrarum. implicatione contexta, rameſas propagines 


germinant, ita ut minima quaſs Hloa appareat. Quælibes 


profago:ramos, binc inde willoſos edit. Hinc inde jth pariter 
erumpunt, & c. 18 | 3 1. 

Theſe. Balls are a ſafe Repoſitory to the Inſet all the 
Winter in its Vermicular-State. For the Eggs laid T. and 
hatched the Summer before, do not come to mature Inſects 
until the Spring following, as Mr, Ray rightly obſerves in 
Cat, Cantay. wy.» vt ; 4 * 8 
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402 ' The Conclufton. Book VIII. 
- ſome Conical, &c/(32)).-! And in the left Place, 
let us add, That thoſe Species of Inſects are all 
endowed wich . peculiar and exactly made Parts 
for this Service, to bore and pierce the Vegetable, 
and to reach and inject their Eggs and Juyce into 
_ tender Parts thereof. £11990 210 
M9900 IRTRS IM KEYS enn 2216 L 210 
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The CONCLUSION. _ 


"A ND now theſe things being ſeriouſly conſide- 
| red, what leſs can be concluded than that there 
s maniteſt Deſign and Forecaft in this Caſe, and 

doi pn 0 „ 


As to the Inſects themſelves, they are manifeſtly Iebneu- 
mon - Flies, having four Wings, their 4% ui thick and large 
towards the Tail; and tapering up till it is ſmall and ſlen- 
der at its ſetting on to the Thorax. But the Alvi or Bellies 
are not alike in all, though coloured alike. In ſome they 
are as is now deſcribed, and longer, without Terebre, or 
Tails ; in ſome ſhorter. with Tails : and in ſome yet ſhor- 
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ter, and thick, like the Belly of the An, or the Heart of 


Animals, as in thoſe before, Note 24. But for a farther De- 
ſcription of them, I ſhall refer to Mr. Ray Cat. Plant. circa 
Cantab. under Roſa ſylveft. 23.8 

(32) It being an Inſtance ſomewhat out of the way, | 
Mall pitch upon it for an Example here, viz. The gouty 
 Swellings in * Body, and the Branches of the Blackberry- 
Buſh; of which Malpig bi hath given us two good Cuts in 


Tab. 17. Fig. 62. The Cauſe of theſe is manifeſtly from the 


Eggs of Inſects laid in, whilſt the Shoot is young and ten- 
der, as far as the Pith, and in ſome Places not fo deep: 
which for the Reaſons before mentioned, makes the young 
Shoots tamify, and grow knotty and gonty. 

The Inſect that comes from hence is of 4 former Tribe, 
a ſmall ſhining black Ichneumon-Ny, about a tenth of an 
Inch long; with joynted red capillary Horns, four my 
Wings, reaching 2 the Woly, a large Thorax, re 
Legs, and a ſhort, heart-like Belly. They ; like Fleas. 
The Males are leſs than the Females; are very venereous, 
_ endeavouring a Coit in the very Box in which they are 

hatch'd ; porting up on the Females, and tickling and 
thumping them with theis Brceeches and Horns, to excite 
- hem to Venery. (1) 
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Chap. Vl. Tue Conclufon. 403 
that there muſt needs be ſome wiſe Artiſt, ſome 
Careſul Prudent Conſervatot, that froni the very 
Beginning of the Exiſtence of this Species of 
Animals bath with great Dexterity and Forecaſt 
provided for it's Preſervation and Good, For 
what elſe could contrive and make ſuch à Set of 
curious Parts, exactly fitted up for that ſpecial 
Purpoſe: and withal implant in the Body ſuch 


peculiar Impregnations as ſhould have ſuch a 


ſtrange uncouth Power on a quite different Rank 
of Creatures? And laſtly, what ſhould make the 
Inſe& aware of this it s ſtrange Faculty and Power, 
and teach it ſo cunningly and dextrouſly to em- 
ploy it for it's own Service and Good ? 


, - p #4 I ** * » 
6 * \ za | * . 
* een N 


a. * ä 


4 4 a 5 1 , 4 - 0 
424, ads N. Nein WH]: 4191170 10 121880 VI. 


* : * * | 
— arne 5 4 3. e x * 5 4 : * 
1 * 9 D ”F 43 and J * | PD 14 | . 1 * 9 ö 84 " 
4 . 7 4 4 1 1 * 6 bl 4 - ; 1. 
- * F B 4 1 * : " . 
2 14 14. i : FT 7 Ti : 3d . N 8 ' e WE" £ 1 
* % * 2 4 * * U 
, . \ 4 
[ Fa - 
* A - 7 6 & \ * ' k K b q 4 f 
K 1 * 92 * \ * 1 * 4 89 1 ' 4 * ? 7 
4 0 1 if # — 0 " 
& + + EA ALA 9 * KL. 5 10 12 2 $ 5 88 1 ry 
py. c j * * 11 4 93 \ 
Of RE TI LE S and be i 
177 PT and the Inhabitants 0 
- * 
1 * ** 4 , ap , 1 * 
x 1 F a 1 " * F . * +F 23 4 7 A 
N 


the WAT ERS. 


AS | wy * L 
— 


a4 


- 4 3" Mh#, ba. is OOTY * — mEmn Ho dnl MN. OR. LIN. 3-2. IN, 
— ' Sg I, 
Of RapTILES. * 


Tribe, there is but one Genus of 
the Land- Animals remaining to be 
[E ſurveyed, and that is, that of Rep- 

n, (1). Which 1 ſhall diſpatch in 
Compals, by Reaſon I have? ſomewhat 
nfs] ee bet Hoa Cv; - BIRT 
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(1) Notwithſtanding I have before in Bogk 4. Ch. 12. 
Note 15. taken notice of the Barth-Worm, yet it being a 
good Example af the Creator's wiſe and curious Work- 
manſhip, in even this meaneſt Branch of the Creation, 1 
ſhall ſuperadd a few father Remarks from Dodtors Willis 
and Yon. Saith Willis, Lumbricus terreſtris, licet vile & 
contemptibile habetur, Organa vitalia, necnon & alia viſcera, 
& membra divino artificio admiraliliter ſabrefacta ſortitur : 
fotius corporis compages muſculorum annularium cateng eſt, 
quorum fibre orbiculares contractæ, quemque annulum, prius 
wmplem, Q dilatum, anguſtiorem & longiorem reddunt. L This 

Muſele in Earth-Wormg, 1 find is Spiral, as in a good 
Meaſure is their Motion likewiſe ; ſo that by this means 
#bey can (like the Worm of an Augre) the better bore their 
| age into the Earth. Their veptile Motion alſo, may be 


i 


explained by a Wire wound on a Cylinder, which <vhen ſlip? 
off, and one End extended and held faſt, will bring the other 
#earer it. So tbe Eartb. Norm, baving ſhot out, or extended 

h | ; | its 
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Chap. | OE Of Reptiles. 405 
amply treated of others, and many of the things 
may be applied here. But there are ſome things 
in which this Tribe is ſomewhat ſingular, which 
I ſhall therefore take Notice of briefly in this 
Place. One is their Motion, which I have in 
another Place (2) taken Notice of to be not leſs 
curious, than it is different from that of other 
Animals, whether we conſider the manner of it, 
as Vermicular, or Sinuous (3) or like that - the 

ä nail 
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its body (which is with à wrenthing) it takes hold by thoſe 
ſmall Feet it hath, and ſo contrats the binder part of its Bo- 
dy. Thus the curious and learned Dr. Tyſon, Phil. Tranſ. 
No. 14). ] Nam proinde cum portio corporis ſuperior elong ata, 
& exporreqta ad ſpatium ulterias extenditur, ibidemque plans 
affigitur, ad ipſum quaſi ad centrum portiu corponis inferior 
relaxata, &. abbreviata facile pertrabitur. Pedunculi ſerie 
et er per totam longitudinem Lumbrici diſponuntur: 
is quaſi totidem uncis, partem modo banc, modo iftam, plans 
affigit, dum alteram exporrigit, aut poſt ſeducit. Supra oris 
biatum, Proboſcide, qua terram perforat, & tlevat, donatur. 
And then he goes on with the other parts that fall under 
View, the Brain, the Gullet, the Heart, the Spermatick 
Veſſels, the Stomachs and Inteſtines, the Foramina on the top 
of the back, ad oy ning to each Ring, ſup lying the place 
of A and other parts. Willis de Anim. Brut. N 1. CF 
(2) In Book 4. eh. 8. 
(3) There is a great deal of Geometrical Neatneſs and 
Nicety in the ſinuous Motion of Snakes and other Serpents, 
For the aſſiſting in which Aion, the annular Scales under 
their Body, are very remarkable, lying eroſs the is > 
contrary to what thoſe in the Back, aud reſt of the Body 
do; 'alfo as the Edges of the foremoſt Scales lye over the 
2 of their following Scales, from Head to Tail, ſo 
thoſe Edges run out a little beyond, or over their follow - 
ing Seales; ſo as that when each Scale is drawn back, or 
fet a little upright by its Muſcle, the outer Edge thereof 
(or Foot it may be called) is raiſed alſo a little from the 
Body, to lay hold on the Earth, and fo promote and faci- 
litate the Serperits Motion. This is what may be eaſily 


feen in the Slough, or Body of the Serpent-kind. But 
there is another admirable piece of Mechaniſm, that my 


Antipahy ko thoſe Animals hb * my 1 
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Snail (4), or the Caterpillar (5), or the Multi 
dous(6); or any other Way, or the P winilte. 
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into, and that is, that ever Scale hath a diſtinct Muſele, 
one end of which is tacked to the middle of its Scale; 
the other, to the upper Edge of its following Scale. This 
Dr. Ben found in the Nene, and I doubt not is in 


(q) The wiſe Author of Nature, having denied Feet and 
Claws to enable Snails to creep and climb, hath made them 
amends in a way more commodions for their ſtate of Life, 
by the broad Skin along each fide of the Belly, and the un- 
dulating Motion obſervable there. By this latter tis they. 
cxcep'; by the former, aſſiſted with the Glutinous Slime 
emitted from the Snail's Body, they adhere firmly and ſe- 
eurely to all kinds of Superficies, artly by the tenacity of 
their Slime, and partly by the preſſure of the Atmoſphere, 
Concerning this part (which he calls the Snails Feet) and 
their Undulation. See Dr, Liſter's Exercit. Anat. 1. J. I. and 37. 
"i 1 The motive Parts and Motion of Caterpillars, are 
nſeful, not only to their Progreſſion and Conveyance from 
Place to Place, but alſo to their more certain, eaſy and 
cammodious gathering of Food. Fer having Feet before 
and behind, they are not only enabled to go by a kind of 
Steps of their na and hind Parts, but alſo to climb u 
Vegetables, and to reach from their Boughs and Stalks for 
Food at à diſtance, For which Services, their Feet are very 
nicely-made. both before and behind. Behind, they have 
broad Palms for ſticking to, and theſe beſet almoſt round 
with ſmall ſharp Nails, to hold and graſp what they are 
upon: before, their Feet are ſharp and hooked to draw 
Leaves, Sc. to them, and to hold > forepart of the Body, 
whilſt the hind-parts are bronght up thereto. But nothing 
is more remarkable in theſe Reptiles, than that theſe Parts 
and Motion are only temporary, and incomparably adapted 
only to their preſent Nympha-ftate ; whereas in their Au- 
relia-ftate, they have neither Feet, nor Motion, only! a Jit- 
N in their hind- parts; and in their mature-ftate, they 
mms Parts and Motion of a flying Inſect, made for 
þ ATION ELITES e e te, 
-+(6) It is a wonderful pretty Mechaniſm obſervable in 
he going of Mul tipedes, as the Juli, Scolopendra, &c. that 
n each ſide the Body, every Leg hath its Motion, one ve- 
V regularly following the other from one end of the Body 
9:the other, ig a way not gaſy to be deſcribed in m_— 


Chap I. Of Reptiles. 407 
ring to it, particularly the Spine (7) and the 
Muſcles co-operating with the Spine, in ſuch as 
have Bones, and the Annular and other Muſcles 
in ſuch as have none, all incomparably made for 
thoſe curious, and I may ſay, Geometrical Wind- 
ings and Turaings, Undulations, and all the va- 
rious Motions to be met with in the Reptile Kind, 

Another thing that will deſerve our Notice is 
the Poy ſon (8) that many of this Tribe are . 

| wit 
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ſo that their Legs in going make a kind of Undulati 
and give the Body a Fifter Progreſſion than one — 
imagine it ſhopld haye, where ſo many Feet are to take fo 
many ſhort Steps. : 4.3.47 7 $30 
( Vertebrarum Apophyſes breviores ſunt precipue juxta ca 
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put, cnjus propterea flexus in averſum, & latera facilis Vipe- | 


ris eft > ſecus Leonibus, &c. — Incumbjt his Oſſibus ingens 
Muſculorum minutorum prefidium, tum ſpinas tendinum ex- 
ilium magpo apparatu diducentium, tum vertebras noti ſſimum 
in diverſa ftectentium atque erigentium, Adeoque illam cor 
poris miram agilitatem, non tantum (ut Ar. ſtot.) in tu uus 
S Melee Gr ri quoniam faciles ad flexum, & carti- 
lagineas produxit vertebras, ſed quia etiam multiplicia motus 
localis inſtrumenta muſculos fabrefecit provida rerum Parens 
Natura, gonſecuta fuit. Blaſ. Anat. Anim. P. 1. c. 39. de 
Vipera è Veſlingio. | | 
Wat | which is moſt remarkable in the Vertebre [of the 
Rattle- ua bs, beſides the other curious Articulations] is, 
that the round Ball in the lower part of the upper Vertebra, 
enters a Socket of the upper part of the lywer Vertebra, like as. 
the head of the Os Femoris doth the Acetabulum of the Os 
Iſchis ; by which contrivance, as a'ſo the A rticulation with 
one anot ber, they baue that free Motion of winding their Bo- 
dies any way. Dr. Tyſon's Anat. of the Ratt e- Snake in 
Phil. Tranſ. No. 144. What is here obſerved of the Verte- 
— of this Snake, is common to this whole Genus of Rep- 
tiles. em {54147 | 8 ea 92 36 
(8) My Ingenious and Learned Friend, Dr. Mead, cx24 
mined with bis Microſcope the texture of a Viper's Poyſon, 
and found therein at firſt only a Parcel of ſmall Salts nim- 
bly floating in the Liquor; but in a ſhort time the appearance 
was changed, and theſe” ſaline Particles were ſhot out intg 
Colt, of an imerediith Fenuity and Fhargmeſs, evith ſome- 
2 ; - "- | 4 . a 0 thing 


a Of Reptiles Book IX. 
with. Which the rather mention, becauſe ſome 
make it an Objection againſt the divine Super- 
intendence and Providence, as being a'thihg ſo 
far from uſeful (they think) that tis rather miſ- 
cChievous, and deſtructive of God's Creatures. But 

the Anſwer is eaſy, viz. That as to Man, thoſe 
Creatures are not without their great Uſes, parti. 
cularly in the Cure of (9) ſome of the moſt — 
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bing like Knots here and there, from which they ſeemed to 
proceed ; ſo that the whole Texture did in a manner repreſent 
a Spiders-Web, though infinitely finer. Mead of Poyſons, p. 9. 
As to the Nature and Operation of this Poyfom, ſee K. 
fame ingenious Author's Hypotheſis, in his fol. Pages. 
This Poyſon of the Hiper lieth in a Bag in the Gums, at 
che upper end of the Teeth, It is feparated from the Blood 
by a Conglomerated Gland, lying in the anterior lateral 
— of the Os Sincipitis, juſt behind the Orbit of the Eye: 
om which Gland lieth a Du@, that conveys rhe Poyſon 
to the Bags at the Teeth, * | 155 N 
The Teeth are tubulated, for the conveyance or emiſſion 
of the Poylon into the Wound the Teeth make: but their 
hollownets doth not reach to the Apex, or Top of the Tooth 
(that being ſolid and ſharp, the better to pierce) but it 
ends in a long flit below the Point; out of which the _ 
fon is emitted. Theſe Perforations of the Teeth, Galen ſaith, 
the Mountebanks uſed to ſtop with ſome kind of Paſt, be- 
fore they ſuffered the Vipers to bite them before their 
Spectators. Cuts of theſe Parts, &Fc. may be ſeen in the 
Iaſt cited Book of Dr. Mead. Alſo Dr. Bens Anat. of the 
Rattle-Snake, in Philoſ. Tranſa#. No. 144. AE 
9) That Vipers have their great Uſes in Phyſick, is ma- 
nifeſt from their bearing a great ſhare in ſome of our beſt 
Antidotes, fuch as Ther:aca Andromachi, and others; alſo 
in the Cure of the rags and other the like ſtub- 
born Maladies, for which 1 ſhall refer to the Medical 
Writers. But there is ſo ſingular a Caſe in the curious Col- 
lection of Dr, Ol. Worm, related from Kivcher, that 1 ſhall 
entertain the Reader with it. Near the Village of Saſſa, 
about eight Miles from the City Bracciano in Italy, faith 
he, Specus ſeu caverna (vulgo La Grotta nelli Serpi) duorum 
hominum capax, fiftulofit quibuſdam foraminibus in formam 
cyibri perforata cernitir, ex quibus ingen qugdam Principis 
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born Diſeaſes : however if they were not, 
there would be no Injuſtice for God to make 
a ſet of ſuch noxious Creatures, as Rods and 
Scourges, to execute the divine Chaſtiſements up- 
on ungrateful and ſinful Men. And I am apt to 
think that the Nations which know not God, are 
the moſt annoyed with thoſe noxious Reptiles, and 
other pernicious Creatures. As to the Animals 
themiſelves, their Poyſon is no doubt of ſome great 
and eſpecial Uſe to themſelves, ſerving to the 
more eaſy Conqueſt, and ſure Capture of their 
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Veris diverſicolorum Serpentum, nulla tamen, ut dicitur, ſin. 
gular; venent qualitate imbutorum progenies quotanns pullu.. 
lave ſolet. In hac ſpelunca 'Elephantiacos, Leproſos, Paralyti. 
cos, Arthriticos, Podagricos, &c. nudos exponere ſolent, qui 
max halituum ſubterraueorum calore in ſudorem reſaluti, Sr 
pentum propullulantium, totum corpus infirmi implicantium, 
ſuctu linTuque ita omni vitipſo virulentogue humore privare 
dicuntur, ut repetito hoc per aliquod tempus medicamento,tan- 
dem perfe&e ſanitati reſtituantur. This Cave Kircher viſited 
himſelf, found it warm, and every way agreeable to tho 
Deſcription he had of it; he ſaw their Holes, heard a mur 
muring hiſſing noiſe in them; but although he miſled ſec. 
ing the Serpents (it being not the Seaſon of their creeping 
out) yet he ſaw great numbers of their Exavia, or Slufs, 
and an Elm growing hard by laden with them. 
The Diſcovery of this Cave was by the Cure of a Lepep 
going from Rome to ſome Baths near this Place; who loſing 
his Way, and being benighted, happened upon this Cave; 
and finding it very warm, pull'd off his Cloaths, and be- 
ing weary and ſleepy, had the good fortune not to feel 
the Serpents about him, till they had wrought his Cure, 
Vid, Muſeum Worm. L. 3 e. 9. | 
The before commended Dr. Mead, thinks our Phyſicians 
deal too cautioufly and | aringly, in their preſcribing only 
ſmall Quantities. of the Viper% Fleſh, &c. in the Elephan- 
tiaſis, aud dana Leprs but he recommendeth rather 
the Gelly, or Broth of Vipers; or, as the ancient Manner 
was, to teil Vipers, and cat them like Fiſh ; or at leaſt to 
drink, Wine, in which, they haye been long infuſed, vid. 
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Prey, which might otherwiſe be too reſty and 
ſtrong, and if once eſcaped, would hardly be a- 
gain recovered, by Reaſon of their ſwifter Mo. 
tion, and the Help of their Legs: beſides all 
which, this their Poy ſon may be probably of ve» 
ry great Uſe to the Digeſtion of their Food. 

d as to the innocuous Part of the Reptile. 
Kind, they as well deſerve our Notice for theit 
Harmleſſneſs, as the others did for their Poyſon. 
For as thoſe are endowed with Poyſon, be- 
cauſe they are predaceous; ſo theſe need it not, 
becauſe their Food is near at hand, and may be 
obtained without Strife and Conteſt, the next 
Earth (to) affording Food to ſuch as can terebrate, 
and make Way into it by their Vermicular Facul- 
ty ; and the next Vegetable being Food to others 
that can climb and reach (11) or but crawl to it. 


1 


d CHAP. II. 
of the Inhabitants of th Ware 
I Have now gone through that Part of the Ani- 


1 mal World, which I provoſed to ſurvey, the 
Animals inhabicing the Land. | As 
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(10) That Earth-worms live _ Farth is manifeſt from 
the little curled Heaps of their Dung ejedted out of their 
Holes. But in Philoſ. Tranſ. No. 291. I have ſaid it is in all 
robability Earth made of rotted Roots and Plants, andſuch 
Jike nutritive things, not pure Earth. And there is farther 
_ reaſon for it, becayſe Worms will drag the Leaves of Trees 
into their Holes. : 1 
(11) Snails might be in danger of wanting Food, if they 
were to live only upon ſuch tender Plants as are near the 
Ground, within thejr Reach only: to impower them there, 
fore to extend their Purſuits farther, they are enabled by 
the means mentioned in Note 4,-to fſtick'unto, and creep up 
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Chap. Al. The Matery Inhabitants.> 412 
As to the other Part of the Terraqueous Globe, 
the Waters, and the Inhabitants thereof, not ha- 
ving time at preſent to ſiniſn what I have done 
on that large Subject, I ſhall quit it, unleſs I am 
encouraged to re- aſſume it, altho we have there 
as ample and glorious a; Scene of the Infinite 
Creators: Power and Art, as hath been already 
ſet forth on the dry Land. For the Waters them- 
ſelves are an admirable Work of God (1), and of 
Infinite Uſe (2) to that Part of the Globe already 
ſurveyed ; and the prodigious Variety (30, and 
Multitudes of curious and wonderful things ob- 
ſervable in it's Inhabitants of all ſorts, are an in- 
exhauſtible Scene of the Creator's Wiſdom and 
Power. The vaſt Bulk of ſome (40, and * 
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(1) Beſides their abſolute Neceſſity, and great Uſe to the 
World, there are ſeveral Fopicks, from whence the Wa- 
ters may be demonſtrated to be God's Work, as the 
ſo vaſt a Part of our Globe; the placing it therein, an 
giving it Bounds ; the Methods of keeping it ſweet and» 
clean. by its Saltneſs, by the Tides, and Agitations by the 
Winds; the making them uſefultothe Vegetation of Plants, 
and for Food to Animals, by the noble Methods of ſweet- 
zr ; and many other things beſides, which are inſi- 
ſted on in that part of my Survey. ; 

(2) Pliny having named divers Mirabilia Aquarum, to 
ſnew their Power; then proceeds to their Uſes, viz. Eædem 
cadentes omnium terra naſcentium cauſa fiunt, prorſus mira- 
bili natura, ſiquis velit reputare, ut fruges gignantur, arbores 
fruticeſque. vivant, in cœlum migrare aquas, animamque her- 
bis vitalem inde deferre; juſta confe ſſone, omnes terre quoque 
vires aquarum beneficii. . ante omnia ipſarum po- 
tentia exempla pone mus. Cunctas enim quis mortalium enu- 
merare queat ?. And then he goes on with an Enumeration 
of ſome, Waters famed for being medicinal, or ſome other 
unuſual Quality. Plix. L. 31. c. 1. & 2. WE 

(3) Pliny reckons 176 kinds in the Waters, whoſe Names 
may be met with in his L. 32. C. 11, but he is ſhort in his 


Account. 


(4) Pliny, I. 9. Ce 3- Gaith, that in the Indian Sea there 
are Balena quaternwn jugerum (i. e. 960 Feet) Priftes 200 cu- 
X ee liiterum 


412 Thr Watery Inbubltunis. Book IX. 
digious Minuteneſs of others (5) together with 
the incomparable Contrivance and Structure of 
the Bodies (6) of all; the Proviſions and Supplies 
of Food afforded to ſuch an innumerable compa- 
ny of Eaters, and that in an Element, unlikely 
one would think, to afford any great ſtore of 
Supplies (7) ; the buſineſs of Reſpiration perfor. 
med in a way fo different from, but equivalent 
to what is in Land Animals (8); the Adjuſtment 
5 8 ©: e 229 Of 
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bitorum (i.e. 300 Feet.) And L. 32. c. 1. he mentionsW hales 
600 Foot long, and 360 broad, that came into a River of 
Arabia. If the Reader hath a Mind, he may ſee his Rea- 
| ſon why the largeſt Animals are bred in the dea. L. 9. c. 2. 
(5) As the largeſt, ſo the moſt minute Animals are bred in 
the Waters, as thoſe in Pepper-water ; and ſuch as make 
the green Scum on the Waters, or make them ſeem as if 
reen, and many others. | Sorts N 

(6) It might here ſhewn that the Bodies of all the 
ſeveral Inhabitanrs of the Waters are the beſt contrived and 
ſuited to that Place and Buſineſs in the Waters which is 
| Ptoper for them; that particularly their Bodies are cloath- 
ed and guarded in the bet manner with Scales, or Shells, 
Sc. ſuitable to the Place they are to reſide in, the Dangers 
they may there be expoſed unto, and the Motion and Buſineſs 
they are there to perform i that the Center of Seen (of 
reat Conſideration in that Fluid Element) is always p aced 
t the fitteſt part of the Body: that the Shape of their Bo- 
dies (eſpecially the more ſwift) is the moſt commodious for 
making way through the Waters, and moſt agreeable to 
— — and many other Matters belides would 
deſerve a Place here, were they not too long for Notes,and 
that J ſhall anticipate what will be more proper for ano- 
ther Place, and more accurately treated oft. 
(7) See before Book 4. Ch. iI. bug », 
(8) Galen was aware of the Reſpiration of Fiſhes by their. 
 Branchie. For having ſaid that Fiſhes have no Occaſion of 
a Voice, neither reſpire through the Mouth as Land Ani- 
mals do, he faith, Sed earum, quas Branchias nuncupamus, 
conſtructio, ipſis vice Pulmonis eſt. Cum enim crebris ac tenui- 
bus foraminibus ſint Branchie he intercepte, aeri quidem & 
vaport perviis, ſubtilioribus tamen quam pro-mole aquæ; hanc 
guidem extra repellunt, ills aalen prompte jutta gelen. 
: Alen, 
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of the Organs of Viſion (9) to that Element in 
which the Animal liveth; che Poiſe (10), the 
Support (r), the Motion of the Body (12) for- 
wards. with great Swiftneſs, and upwards and 
downwards with great Readineſs and Agility, and 
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Galen. de Uſ. Part. L. 6. c. 9. So alſo Pliny held that Fiſhes 
ee by their Gills, — he faith Arifotle was of a 
different Opinion. Plin. L. 9. c. . And fo Ariſtotle ſeems to 
be in his Hift. Animal: L. 8. c. 2. and in other Places. And 
I may add our famous Dr. Needham. See his De form. Fei, 
Ch. 6. and Anſwer to Severinus. 

(9) A protuberant Eye would have been inconvenient for 
Fiſhes, by hindring their Motion in ſo denſe a Medium as 
Water is; or elſe their bruſhing through ſo thick a Me- 
dium would have heen apt to wear, and prejudice ' their 
Eyes. Therefore their Cornea is flat. To make amends for 
which, as alſo for the Refraction of Water different from 
that of the Air, the wiſe Contrivet of the Eye hath made 
the Cryſtalline ſpherical in Fiſhes, which in Animals living 
in the Air is Lenticular, and more flat. 

(10) As I have ſhewed before, that the Bodies of Birds 
are nicely poiſed to ſwim in the Air: fo are thoſe of Fi- 
ſhes for the Waters, every part of the Body being duly 
balanced, and the Center of Gravity (as I ſaid in Note 6.) 
accurately fixed. And to prevent Vacillations, ſome of the 
Fins ſerve, particularly thoſe of the Belly; as Borelli * 
ved by cutting of the Belly- fins, which cauſed the Fiſh to 
reel to the right and left Hand, and render d it unable to 
ſtand ſteadily in an upright Poſture. 

(11) To enable the Fiſh to abide at the top, or bottom, 
or any other part of the Waters, the Air-Bladder is given 
to moſt Fiſhes, which as tis more full or empty, makes the 
Body more or leſs buoyant. i 

(12) The Tail is the grand Inſtrument of the Motion of 
the Body; not the Finns, as ſoine imagine. For which. 
reaſon, Fiſhes are more muſculous and ftrong in that part, 
than in all the reſt of their Body, according as it is in the 
motive Parts of all Animals, in the peQoral Muſcles of 
Birds, the Thighs of Man, c. | 

If the Reader hath a mind to ſee the admirable Method, 
how Fiſhes row themſelves by their Tail, and other Curi- 
oſities relating to their ſwimming, I ſhall refer himto Borelli 


e mot, Anim. Part 1, ch. 23, particularly to Prop. 05 
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9 1j The Watery Inhabitants: Book Xt. 
all without Feet and Hands, and ten thouſand 
things befides ; all theſe things, 1 ſay, do lay be. 
fore us ſo various, fo glorious, and withal ſo in- 
- Exhauſtible a Scene of the divine Power, Wiſdom 
and Goodneſs, that it would be in vain to engage 
| my ſelf in ſo large a Province without allotting 
zꝛẽãẽs much time and pains to it, as the preceedfig 
| _- Survey hath coſt me. Paſſing by therefore that 
Part of our Globe, I ſhall only fay ſomewhar very 
- briefly concerning the I»/enſitive Creatures, parti- 
| 4- Cularly thoſe of the Vegerable Kingdom, and fo con- 
dlude this Survey. | | 


* 


8 — — 
7 


"Of VEGETABLES: 
HE Vegetable Kingdom, although 
5 * an inferiour ck pf the Creation, 
I {| exhibirs to us ſuch an ample Scene of 
the Creator's Contrivance, Curioſi 
— and Art, that I much rather ters 
ſhew what miglit be ſaid, than engage too far in 
particulars. I might inſiſt upon the great Varie 
there is, bo of Trees and Plants provided for all 
Apes, and for every Ule and Occaſion of the 
World (1); ſome for Building, for Tools and 
Utenſils of every kind; ſome hard, ſome ſoft ; 
ſome tough and ſtrong, ſome brittle ; ſome long 
and tall, ſome ſhort and low ; ſome thick and 
large, ſome ſmall and ſlender ; ſome for Phyſick 
(2), ſome for Food, ſome for Pleaſure ; yea — 
5 | mo 
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(1) The fifth Book of Meopbraſtus's Hiſt. Plant. may be 
here conſulted : where he gives ample Inſtances of the va- 
tious Conſtitutions and Uſes of Trees, in various Works, &c. 
See alſo before B. 4. ch. 13. Note T. 

(2) Inviſis quogue herbis inſeruit Natura] remedia: quippe 
cum medicinas dladerit etiam acule ati. in quibus iſs 
movidentiam Nature ſatis admirari umplectique non eſt. 
Inde excogitavit aliquas aſpeFu hiſp!1das, taFu truces, ut tan- 
m non vocem ipſius fingentis illas, rationemque reddentis ex- 
audire videamur, ne ſe depaſrat avida Quadrupes, ne proca- 
Ts manus rapiamt, ne neglecta Vſtigla ebterant, ne inſident 
les infringat : his muniendo Aculeit, teliſque armando, re me- 
"is ut tuta ac ſalon fort. Ita hoc quoque q uod in iis adimus, 
o minum cauſa-excogitatum — L. 32: K. 6. 55 
"IS: | | 0 
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' molt abject (3) Shrubs, and the very Buſhes and 

-Brarmbles themſelves the Husbandman cati teſtify | 
| the Uſe of. 15 r 1H 5115 8780177 

I I might alſo ſurvey here the cutious Anatomy 

and Structure of their Bodies (40, and/ſhew * 
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Are ſome 


755 put rotten Wood, 
ab 


Jo this we may add Thiftlesin making Glaſs, whole Aſhes 


| 
(4) Dr. Beal (who was very curious, and tres cap y 
ans to ( 
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E corticem irrigentur. 


porn tab aqua & aere, commixtis & percolatis a terra, Rep 
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admienble Proviien.made for the Conyeyance of 
che Jy mphatick and eſſeatial Juyces, for commu- 
nicating the Air, as neceſſary to Vegetable, as 
Anima] Life (5): Imight alſo ſpeak of even the 
very Covering they are provided with, becauſe it 
is a curious Work in Reality, although leſs ſo in 
Appearance: and much more therefore might I 
ſurvey the neat Variety and Texture of their 


Leaves (6), the admirable Finery, Gaiety, and 
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few Boughs: which Bough or Boughs ſpread again into 


Branches, Leaves and Fruit. See what Dr. Beal hath in 
Loweb.' Abr. V. 5. p. 710. 1 ENTS. 
But as to the particular Canals, and other parts relating 
to the Anatomy of Vegetables, it is too long a Subject fox 
this place, and therefore Iſhall refer to Scionewt Malpiehi's 
and 2 Grew's Labours in this kind. | 5 OS 

( Tanta , Reſpirationis neceſitas, & 'uſus, ut Naturk 


in Ang ulis ti ventlum ordinibus varia, fed analoga, paraverit 


inſtrumenta, que Pulmones vocamus [and fo he goes on with 
obfervitig the Apparatus made in the various Genera of Ania 
mals; and then faith] In Plantis vero, que infimiem anima- 
lium attingunt ordinem, tantam Trachearum copiam & pro- 
duttiontm extare par eſt, ut his minimæ Vegetantium partes 
Plante igitur (ut conjeffard 
as'eft)'cum fant viventia, viſceribus inflxa terre, ab hac, few 


tationis ſuæ materiam ncipiunt, ipſarumque Trackes ab ha- 
litu terre, © extremas radices ſubingreſſo, replentur. Mal pig- 
Anat. Plant. p. 15. 2 . 
heſe TVacbeæ or Air-Veſſelt, are viſible, and appear very 
pretty in the Leaf of Scabiont, or the Vine, by pulling 
zſunder ſome of its principal Ribs or great Fibtes ; be 
tween which may be ſeen the Spiral 4ir-Vſels (like Threads 
df Cobaweb) a litte nncoyled: a Figure whereof Dr, Grew 
hath' given us in his Anat. Plant. Tab. 51, 52. ch 
As to the curious co ing, and other things relating to 
the ſttucture of thofe 2 elt, I refer to Malpig. p. 14. 
and Dr. Sm, ib. L. 3. c. 3. g. 16, Sc. and L. 4. c. 4. 5. 19; 
or Mr. Ray, from them ſ{accinaly, Hiſt. Plam. L. I. c. 4. 
(6) Conctrning the Leatt, I ſhall note only two or 
three hing: r. As to the Fibres of the Leaf, they ſtand fiot᷑ 
= the Salt in an eves Line, Put always in an Angula! be 
W 7 : : ke 2 ir- 
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Fragrance of their Flowers ()). 1 [might alſo 
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out of their Gems, Sc. is incomparable; both fos its Ele- 
gancy and Security, viz. in taking up (ſo agg their Forms will 
2 the leaſt room; and in being ſo conveniently couched, as 
to be capable of receiving. protection from gather parts, or of. gi- 
ving it to one another, e. g. Firſt, there is the Bocu-lap, where 
the, Leaves are all laid 2 convexly one over another, 
but not plaited. — but where the. Leaves are not ſo thick ſet, 
as tv fand in the Bow-lap, there we have the Plicature, or 
u#he Flat-lap ; ag in Raſe- tree, & c. And ſo that curious Ob- 
ſerver goes on ſhewing the various Foldings, to which he 
: ives Tae names of the Duplicature, . Multiplicature, the 
ö a ern and Tre-rowl, or Treble rocvl. Grew. 
ib, L-1..c. 4-4. 14. Fc. To theſe he adds ſome others, L. 4, 
P. I. c. 1. C. 9. Conſule quoque Malpig. de Gemmis. p. 22. &c. 
-. To. theſe curious Foldings, we may add another noble 
Curd by the interpoſition of Flims, &c. of which. D.. 
Grew ſaith, there are about ſix Ways, viz. Leaves, Surfoyls, 
biter oyls, Stalks, Hoods and Mantlimgs, Grew. ib. and Tab. 
41, 42. Malpig. ibid. PT. * Da 
I In the Ho wer may be conſidered the Empnlement, as 
Dr, Grew, the Calyx, or Periamhbium, as Mr. Ra) and others, 
call it, deſigned to be a Security and Bands to, the other 
parts of the Flower. Horis velut bat & ſulci mentum eff. 
ay. Hiſt. L. 1. c. 10. Flowers whole Petala ate ſtrong (29 
Tull s) have no Calyx. Carnations whoſe: Petala are lorg 
and lender, have an nr of one Piece; and others, 
ſuch as the e ve it conſiſting of ſeveral Pieccs, 
and in divers Ronnds, and all with, a ,conntexchangeable 
reſpect to each other, for the greater Strength and Secu- 
uy of themſelves, and the Petala, &c. they inelude. 
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The next is the Poliation, as Dr. Grew, the Petala, of Fo- 
lia, as Mr. Ray, and others. In theſe, not only * rf 
zahle Beauty and luxuriant Colours are obſcrvable, hut : Io 


D * 
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inquirginro'the wonderful Generation ad 'Mil e 
of the Seed (8), and the great Uſefulneſs 
of their Fruit, I might ſhew that che Rudiments 


and Lineaments of the Parent - Vegetable, though 
never ſo large and ſpacious, is locked up in t 

little Compaſs of their Fruit or Seed, though ſome 
of thoſe Seeds are ſcarce viſible to the naked Ey 


(90. And foraſmuch as che Perpetuity and Sa ry 


1 N 
{ 
— _ 4 2.48" o 
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their enrions  Foldings in the Calyx before their Expanſion. 
Of which Dr. Grew hath theſe Varieties. viz. The Claſe- 
Couch as in Roſes ; the Concave-Couch, as in Blattaria flore 
albo t the Single-Plait, as in Peaſe-bloſſoms; the Double- 


| Plait, as in Bleay-hottles, &e. the Conch and Plait together, 


as in Marigolds, &c. The Rowl, as in Ladies Bower : the 
Spire, as in Mallows 7 and laftly, the Plait and Spire toge- 
- — as in Convoloulus Doronici folio. L. 1. c. 5. J. 6. and 
54. IN bo. 55 

As to the Stamina with their Apices, and the Stylus, (cal- 
led the Attire by Dr. Grew) they are admirable whether 
we conſider. their Colours, or their Make, eſpecially their 
Uſe, if it be as Dr. Grew, Mr. Ray, and others imagine, 
namely, as a Male Sperm, to impregnate and fructify the 
Seed. © Which Opinion is corroborated by the ingenious 
Obfervations of Mr. Sam. Morland, in Philoſ. Tranſ. No. 287. 
RNeligua uſus alimentique gratia genuit [Natura] ideoque 
ſecula” annoſque tribuit iis. Flores vero odoreſque in diem gig- 
nit: magna (ut palam eft) admonitione hominum, que be- 
ctati ſime floreant, celerrime marceſcere. Plin. N. H. L. 21. 
e. 4, 

(8) As ta the curious and gradual proceſs of Natnre in 
the Formation of the Seed or Fruit of Vegetables, Cutts 
* fate I ſhall refer to Dr. Grew, p. 45, and 209. 


and Malpig. p 57. 
L I eſt Ein edoclis dogma Plantarum ſemina Ova eſſe, 
ab iiſuem decidua —— Ineſt in eo [Ovo vel Semine] ve. 


Int" in cicatrice, non ſola viventis carina, ſed cum mining 


trunco 1 partes, Gemma ſcilicet, & inſienis radicis 


Conus, &c. Malpig. ib. p. 81. vid. plura. in tract. de Semi- 
num veget. p. 14. & aſſim. | | . 
In Mal piebi's Lit: a Debate may be ſeen between him 


7 


and Seign Fiumpbetti. the Provoſt of the Garden at Rome, 
whether the whole Plant be actually in the Seed? The 
ä 6 Ee 3 Afar mative 
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ariter £7 ru 
is deprebenget. Ca 


was producat plantam, minus minorem. Sunt enim in genere 
berbarim-non pauca, quarum ſemina arborum nontullarum 
Jeminibus non dico æqualia ſunt, ſed multo ma joræ. Sie: v. g. 
Semina Fabe, &c. ſemina Ulmi, & c. multis vicibus magni- 
ta dine ſuperant. Raii ubi ſupra. L. 1. e. 133323mʒ 
Hilizem reliquaſque Capillares herhas Smine cavere Veteres 
Ferigue'——= prodidere ; quos etiam ſecuti ſunt e Recentieribus 
nonnulli, Dodonæus, c. Alte contra, Banhins, & c. 
Filices & congeneres ſpermatophoras eſſe conte ndumt ; partim 
quia Hiſtorla Creationis Genel. 11.12. &e. Hane ſenten- 
tam veriſimam ge 


Hus, he faith, was the firſt that diſcovered theſe Secs, with 


the help of a Microſcope. - And fincerhim, Mr. M. C. hath | 


* 


more critically obſerved them Among ocker aint bf 
e | 3 ſerved 


* 


aulopſia convincit. Feder u . 
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of the Species. depends upon the Safety of the 
Seed and Et | 


wit in à great meaſure, 1 met 
therefore take notice of the peculiar. Care the 
great God of Nature hath taken for the Conſer- 
vation and a? hereof : as particularly in ſuch - 
as dare to ſhew their Heads all the Year, how ſe- 
curely their Flower, Seed or Fruit is locked up 
all the Winter, together with their Leaves and 
Branches, in their Gems (io), and well fenced and 

cove- 


* - 
— 


— ww. — 


13 ingenious Gent. are theſe, Pyxidulæ fon cap- 
ſulz ſemina continentes in pleriſque boc genus piantis perqua ni 
exii granulo arenæ vulgaris cinerea plus duplo minores ſunt; 
imo in nonnullis ſpeciebus vix tertiam quartamve arenulæ par- 
tem magnitudine æquant, beſicularum quarundam annulis aut 
ſaſciolis vermiformibus obvolutarum ſpeciem exhibentes. Non 
nulla ex bis veficulis loo circiter ſemina continere deprekende- 
bantury. - -—— adeo exi mia parvitate ut nudo oculo provſus 
eſſent invifibilia, nec niſi microſtopii interventu detegi poſſent. 
— Oſmunda regalis, que aliis omnibus Fiiicis ſpeciebus 
Mpls . — antecellit . vaſcula ſeminalia obtinet æquæ 
cum reliquis congeneribus magnitudinis - quorum im- 
menſ & viſum fugiens parvitas cum magnitudine plantæ 
COllata adeo nullam gerere proportionem invenietur, 
ut tantam plantam e tantillo ſemine product attentum obſer- 
vatorem merito in admirationem rapiat. Ray ibid. L. 3. pag. 
132. This M C. was Mr. Mil. Cole, as he owneth in a Letter 
Hs now in my hands of his to Mr. Ray, of Ocfob. 18. 
( Deu, genus; ut debttam magnitudinem ſort ia- 
tur, & ſuæ mortalitatis jaFuram ſucce ſſiva prolis eductione 
reparet, ſtatis temporibus novas promit partes, ut tandem 
emergentes Uteri, recenies edant Soho'es. Emauantes igitur 
2 cate,” caudice, vamis, & radicibus novellæ hujuſmodi par 
tes, non illico laxatæ extenduntur, ſed com pendio quodant coag 
mental i intra ſolil axillam cubantes, non parum ſubſeſtunt, 
Gem me appellantur, &e. And then that great Man goes on. 
to ev the admirable various Methods of Nature in repo- 
firing in that little compaſs ſo large a part of a Tree or 
Plant; tlie curious Strafture of the Gems, the admirable 
Guard afforded them, and the Leaves, Flowers and Secd . 
contained iu them, c. Of which baving taken notice be- 
fote, I paſs over it now, and only refer to our Author 
Malpight, and Dr, Grow, in the Places cited in Nute 6, af * 
N N | Ee 4 * 
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torered there wich neat and clofe Tunicks. And 
ot ſuch as dare not fo to expoſè themſelves, with 
- What Safety are they preſerved under the Cover- 
ture oſ the Earth in their Root (11), Seed (12), or 
Fruit, till invited out by the kindly Warmth of 
the Spring! And when the whole Vegetable Race 
Is thus called out, it is very pretty to obſerve the 
Methods of Nature in guarding thoſe inſenſitive 
Creatures againſt Harms and Inconveniences, by 
making ſome (for Inſtance) to lie enen 


(11) Of Bullous, and a great many more, probably of 
he far greater number of Perennial Rcots of Herbs as Arun, 
Rape-Crowfoot, & c. it is very obſervable, that their Root 
is annually renewed, or repaired out'of the Trunk or Stalk 
it ſelf. That is to ſay, the Baſis of the Stalk eontinna}ly 
and by inſenſible degrees deſcending below the Surface of 
che Earth, and hiding it ſelf therein, is thus both in Na- 
ture, Place and Office, changed into a true Root. 5o in 
Brozwnwort, the Baſis of the talk _ down by de- 
gtees, till it lies under ground, becomes the upper part of 
tie Root; and continuing ſtill to fink, the next Year be- 
comes the lower part; and the next after that, rots away; 
a new Addition being ſtill yearly made out of the Stalk, as 
the elder Parts yearly rot away. Grew. ibid. L. 2, pag. 59. 
bj plura vid. . SE AGOOR AL 


» 


(12) How ſafe and agrecable a Conferyatory the Earth 
is to Vegetables, more than any 'other, is manifeſt from 
their rotting. drying, or being rendered infecund in the 
Waters, or the Air; but in the Earth their Vigour is Jon 
preſerved. Thus Seeds particularly, Mr. Ray thinks ſome, 
may probably retain their fecundity for Ten Years, and o- 
thers loſe it in five: bnt ſaith he, 2 terre gremio latitantia, 

uameis tot caloris, frigoris, humoris & ſiccitatis” varie- 
Fatibus ibidem obnoxia, diutius tamen (ut puto] fertilitatem 
ſuam tuentur, quam ab bominibns diligentiſime cuftodita ; 
nam & ego & alii ante me multi obſervarunt Finaptos vim 
zwmagnam, enatam in aggeribus foſſarum recens factis, ingue 
greis graminets Al., uti poſt hominum memoriam nulla un- 
quam Sinapeos ſeges ſuccreberat, Quam tamen non ſponte 
prtam ſuſpicor, ſed e ſeminibus in terra per tot annos reſiduis 
em drelificks.. Ray. Hiſt. Pl. L. 1. c. 13. . 
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bandman (15); others by their agreeable Taſt 
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and others to cloſe themſelves up (14) upon the 
Touch of Animals, and the moſt to ſnut up their 


Flowers, their Down (14) or other their like 
Guard; upon the Cloſe: and Cool of the Evening, 


by means of Rain, or other Matters that may be 
pre judicial to the tender Seed. „14 of: 


And now to theſe Conſiderations relating to the 
Seed, I might add the various Ways of Nature in 
diſñpating and ſowing it, ſome being for this 
end, winged with light Down or Wings to be 
conveyed about by the Winds; others being laid 
in elaſtick ſpringy Caſes, that when they burſt 
and crack, dart their Seed at convenient diſtan- 
ces, performing thereby the Part of a good Huſ- 


and 


r 
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(13) Plante nonnullaæ yy oy Veleribus dif e, Recen- 
Horibus Vive & Senſitive & Mimoſe haud obſcura ſenſus in- 
dicia-produnt : ſiquidem folja earum manu aut baculo tata, 
& paululum compreſſa, pleno etiam meridie, ſplendente Sole, 
illico ſe contrahunt ; in nonnullis etiam ſpeciebus cauliculi te- 
neriores concidunt & velut marceſcunt ; quod idem ab aere 
frigidiore admiſſo patiuntur. Ray. Hiſt. Pl. T. 1. L. 18. App. 
S. 2. c. 2. p. 978. | | 

(14) I have obſerved that many, if not moſt Vegetables, do 
expand their Flowers, Down, Nc. in warm Sunſhiny Weather, 


and again cloſe them towards Evening, or in Rain, Ec, 


eſpecially at the beginning of Flowering, when the Seed 
is young and tender; as is manifeſt-in the Down of Dan- 
delion, and other Downs ; and eminently in the Flowers 
of Pimpernel, the opening and ſhutting of which are the 
Country-Man's Weather-wiſer; whereby Gerard ſaith, he 
foretelleth what Weather ſhall follow the next day; for 
faith he, if tbe Flowers be cloſe ſput up, it betokeneth Rain 
and foul Weather ; contraricuiſe, if they be ſpread abroad, fair 
Weather, Ger. Herb, B.2. ch. 183. | | 
. Eft & alia [arbor in Tylis] ſemalis, folioftor. tamen reſeique 
Noris; quem noctu comprimiens, aperire mcipit Solis exortu, 
717 expandit. Incolæ dormire eam dicunt. Plin. Nat. Hiſt. 
: 7 12. —'p # TOE . = | q 
(15) So ſoon as the Seed is ripe, Nature taketh ſeveral My- | 
thods for its being duly Sowp ; not en in the opening Ls C5 
| . er Hir 
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Sei of iniatly Planti, which affe a 


they are arge and light, as to be expoſed to the Wind, they 
ave of ten. 


furniſbed with one or more Hooks, to ftay them 
fraying too far from their proper Place. — 
Avens have one ſingle Hook ; thoſe of Agrimonygand' Gooſe. 

raſs, many; both the former loving a warm bank ; the 


atter, an Hedge for its ſupport. On the contrary, many Seeds - 


ave furniſhed with Wings or Feathers , partly with the help of 
the Mind to rarry them, when ripe, from off the Plant, as of 
Aſb, &c. ---— and partly to enable them to make their flight 
more or leſs abroad, that ſo they may not, by falling together, 
come up too thick ; and that if on ſhould miſs a good Soyl or 
Bed, another may hit. So the Kernels of Pine have Ning 
yet ſhort ---- whereby they fly not into the Air, but only fun- 
ter upon the Grouud. But thoſe of Typha, Dandelion, and 
in of the Pappous kind have long numerous Feathers, by 
evhich they ave wafted every way Again there are Seeds, 
which are ſcattered not by flying abroad, but by being eithey 
ſpirted, or lung away. efFrſt of thoſe are Mood. ſorrel, 
which having a running Root, Nature ſees fit to ſow the Seeds 
at ſome diſtance, The doing of which is effected by a white 
Purdy Cover, of 2 tendinous or ſpringy nature.. This Co- 
wer, ſo ſoon as it begins to dry, burſts open on one fide, in an 
inſtant, and is violently turned inſide outward ==» and fo 
ſmatily throws off the Seed. The Seeds of Hart mongue, i ſilumg 
or ſhot away <<. by the curious Contrivance of the S Cſe, 
As in Codded- Arſmart, only there the Spring moves and turls 
inchard. but bere outward, viz. Every Seed · Caſe in of 4 
Spherick Fgure, and girded about with a fturdy Spring- 
The Surface of the Spring reſembles a fine Screw. d foon' 
45 === this Spring is becoine ſtark emugh, it ſuddenty Breaks 
the Caſe into two Hals, like two little Cups, and ſo fengs The 
Seed. Grew:'ib. p. 199. and in Tab. 92. all theſe admifable 
Artifices are handſomely repreſente .. 
rin ſi quantitas modica 7 (Filicis Phy Hitidis quo 
que) a foliis in ſub ject am chartæ mundæ . ſchedam deentin- 


tur, detergaturve, & deinde in acervum converratur, veſtrularum 


ſeminalium plurimis una diſſilientibus, & ſibi invicem alliſr, 
a cervulus varis moveri per partes videbitur, non ſecus at fi Fy- 
ronibus aut i ſtiuſmodi beſtiolis repletus eſſet uin fe Jef 


tranpuillus fit, aure proxime admota, crepitantium interritm- 


Pendum vaſenlorum Jonliu, - percipietur ; & f micyoſtopio 


chartam oculis oberres, ſemina per eam undique parſa, & 


notathilem ab ageryo diſi antiam prejecta comperics, Ray ibid. 
x 4 


4 * 


4 Floners and Seed af Fegetables. Book X. 

TUterns, but in the make of the. Seed it ſelf. For he 
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and Smell and ſalutary Nature invicing themſelves 


to be {wallowed and carcicd about by the Birds, 
and thereby allo fertilized by palling through 
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Te aumirable Contrivance of Nature, in this Plant is moſt 
plain. For the ac uy; being the beft Preſerver of the Seed, 
tis there kept from the Injuries of Air aud Earth, till it be 
rainy, when it js a proper time for it to grow, and then it is 
throws round the Earth, as Grain by a Skilfal Sower. Wen 

any Wet touches the End of the Sed -Velſels, cbith a ſmart 
Noiſe, and ſudden Leap it opens it ſelf, and with a Spring 
ſcatters its Seed to a pretty Diſtance round it, æubere it grows, 
Dr. Sloane Voy. to Jamaica, p. 150. of the Gentianella fore 
cœruleo, &c. or Spirit- Leaf. | W 
The Plants of the Cardamine-Family and many others 
may be added here, whoſe Cods fly open, and dart ont 
their Seed upon a ſmall Touch of the Hand. But the moſt 
remarkable Inſtance is in the Cardamine impatiens, cujus. . 
Sligus (faith Mr. Ray) vel leviter tate actutum ejaculantusß 
[Semina] imo quod longe mirabilins videtur, atſi filiquas non 
tetigeris, ſi tamen manum delut tactures proxime admoveas, 
ſemina in appropinquantem evibrabunt ;, quod tum Moriſonus 
ſe ſepius expertum ſcribit, tum Fobnſtonus apud Gerardum ve 
rum eſſe affirmat. Hiſt. Plant. L. 16.c. 20. | haſh 
Neither. is this Provifion made only for Land Vegetables 
but for ſuch alſo as grow in the Sea, Of which I ſhall : 
ive an Inſtance from my before commended. Friend 
r. Loane. As to the Fuck, --- their Seed hath been diſcove- 
red 1 me firſt) by the induſtry of the ingenious Her. 
bariſt, Mr. Sam. Doody, who found on many of this kind ſos 
lid Tubercales, or Riſings in ſome Seaſons, wherein, were lodged . 
ſeveral round Seeds, as big as 7 ENS Ky hich, when 
ripe, the outward Membrane of the Tubercule breaking, leaveth 
the Seed to float up and down with the Waves. This Sed 
coming near Stones, or any ſolid Foundation, by. means of 
Mucilage it carvies with it. flicks to them, and ſhoots Jak 
Ligulæ with Branches, and in time comes to its Perjeftion anf 
Magnitude. Sloan, Voy. Jamaica p. 50. «NUKE 
But although Mr. Doody had hinted, and conjectured at the 
thing, yet the firſt that diſcovered the Seeds in Faci, was 
the is commended Dr. Tancred Robinſan; as Tg 
ſeen, by comparing what Mr. Ray ſaith in his en 1 ˖ 
Brit. p. 6. with his Append. Hiſt. p. 1849. Be ides which 
Fuci, the Dr. tells me, he obſerved Veſſels and Seed in 


Corathid Shrubs, as alſo in ſeveral Fungi, not only in od 
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their Bodjes (16); and others nor thus tiken Care 
dE EF) 3 ln 


Species of Crepitus Lupe, but alſo between rhe; Lamelle 
of other Species and in that ſubterrancous kipd,. called 
' - Truffles, whoſe Seed and Veſſels open in the Cortex, at 
ſome Seaſons he ſaith, like that of Mallows in Sha 15 
As to the * Lui, 1 have more than once exami- 
ned their Powder, with thoſe excellent Microſcopes of 
Mr. Wilſon's make: but the moſt, ſatixt: PF: View 
Mr. Wilſon himſelf gave me; by which I found t! e Seeds 
to be ſo many exceedingly ſmall Puff Ball, ' with round 
Heads, and longer than ordinary, ſharp pointed Stalks, as 
if made on purpofe to prick eaſily into the Ground, | Theſe 
Seeds are intermixed with much duſty matter, and become 
urtful to the Eyes, probably by their ſharp Stalks prick. 
Ing and wounding that tener Organ n. 
8 16) The ancient Naturaliſts do generally agree, that M.,, 
ſeltoe is ve ap. wary by its Seeds carried about by, and paſ= 
ſing through the Body of Birds. Thus Meopbraſtus de Can, 
Plant. L. 2. c. 24. Id ꝙ ame ms & zer. & c. Initium 
vero a paſtu avium. — Ouippe Viſco detracto cunfectoque in 
 alveis, quod fricidiſimum eft, ſemen cum excremento purum 
dimittitur, & fata mutatione aliqua in arbore Stercoris cauſa 
pnliulat, erumpitque, &c. So alſo Pliny ſaith, viz; Ommnino au- 
tem fatum [Viſcum] nullo modo naſcitur, nec niſi per alvum 
Avium redilitum, maxime Palumbis ac Turdi. H4c eft na- 
ura, ut niſt maturatum in ventre Avium. non prodeniat. 
Plin. N. H. L. 16. c. 44 Whether what Theophraſtus and 
Pliny affirm, be conducive to the better fertilizing the 
| — of Miſſettoe, I know not; but that it is not of abſo. 
tute neceſſity, I can affirm upon mine own Experience, ha- 
ving ſeen the Seeds germinate, - even in the Bark of Oak; 
But although they ſhot above an Inch, and ſeemed to root 
in the Tree, yet they came to nothing, whether deſtroyed 
by Ants, &e. which I ſuſpected, or whether diſagreeing with 
the Oak I know nat. But I fince find the Matter put out of 
doubt by Mr. Doody, which ſee in Mr, Ray's Hiſt. Plant, 
App. p- 1918. dc. e 5 * 
Nui megs are ſaid to be fertilized after the fame manner, 
as Tavernier ſaith, was confirmed to him by Perfons that 
lived many Years in thoſe Parts; whoſe Relation Was. The 
Nutig being ripe, ſeveral Birds come from the Iſlands 
toward the South, and devour it whole, but are forced to 
throw it up again, before it be digeſted; That the Nurmes; 
then beſmeared with a Viſcous Matter,” falling to the 
2 takes root, and prodycey a Tree, Which would 


net 
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of, do many of them by their Uſefulneſs in hu- 
man Life, invite the Husbandman and Gardiner 
carefully to ſow and. nurſe them-up.-. -—- --- - 
Jo this ſo ſingular a Care about the Propagati- 
on and Conſervation of the Species of Vegetables, 
I might add the nice Proviſion that is made for 
their Support and Aid in ſtanding and growing, 
that chey may keep their Heads above ground, 
and not be rotted and ſpoiled in the earth them- 
ſelves, nor thereby annoy us; but on the contra- 
xy. miniſter to all their Ends, and our Uſes; to 
afford us Houſes, Utenſils,, Food (17), Phyſick, 
en, un Po Clscath- 


2 thrive, was it planted. Tavern. of the Commod. of the 
Mogul. And Monſieur Thevenot, in his Travels to the In- 
dies; gives this Account; the Tree is produced after this 
manner; there is a kind of Birds in the Iſland, that having 
picked off the green Husk, ſwallow the Nuts, which ha- 


ving been ſome time in their Stomach, they void by the 


ordinary way; and they fail not to take rooting in the 
Place Where they fall, and in time, to grow up to a Tree. 
This Bitd is ſhaped like a Cuckoww, and the Dutch prohibit 
their Subjelts under pain of Death, to kill any of them. v. 
Sir T. Pape Blunt 's Nat. Hiſt. = 
Fut Mr. Ray gives a ſomewhat different account: Hunc 
fructum [Nucem Moſchatam] varie quidem aves depaſcun- 
tur, fed maxime Columbe genus album & paruum, que debiſ- 
cente nucamento, illectæ ſuavitate Mac:s hunc cum Nuce eri- 
prunt & devorant, nec niſi repleta ingluvie capaciſſima ſa- 
ginam deſerunt. Noſtrates ibi mercatores Columbis iſtis Neut- 
eeters ſive. Nucivoris nomen impoſuerunt. © uas autem voran 
Nusces, poſt integras per alvum reddunt. Reduitæ citius deinde 
germinant, ui pote premacerate ſervore Ventricali. Arbores inde 
nate cen precociores, facile ſunt corruptioni obnoxiæ, fructum- 
gue ferunt ceteris multo viliorem & bac causa negleFum in- 
culis contemptumque; præter Matin, quem ad adultera ndum 
meliorem adhibent. Ray H. P. L. 27. . 4. 
- (41) Aloret blandioribus fruge ſuccis hominem mitigavere. - 
Ex iis recreans membra Olei liquor, vireſius potus Vim + tot 
dmique ſu pores anini- ſponte denientes & menſe, depugnetur 
liet earnm canſa cum fer, & paſti naufragorum cor poribus 
piſces expetantur, etiamnum tamen ſerundæ. Mille * 
a f | 7 
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Goesthing, ve Divecſion tho, by | the: Beauty 


H theit Looks, by che Fragransy:of their Smell, 


* 


ding Beams of Summer, andskreening us againſt 
the piercing Winds, and Cold of Winter (18 
And it is very obſervable what adm rable Pro- 
viſions. ate made for this purpoſe of their Support 
and Standing, both in ſuch as ſtand by their on 
——— and ſuch as need the Help of others. In 
ſuch as ſtand by their own Strength by means of che 
ſtronget, and more ligneous Parts (equivalent to 
the Bones in Animals) being made not inflexible, 
as Bones; becauſe they would then be apt to 
break, but of a 8 elaſtick Nature, to eſ- 
cape and dodge the Violence of the Winds: — 


* 


* tlc. —_— ct 1 Kh 


Aa. co. Þf —_— * — man a. 


fant uſes earum, fine quibus vita degi non poſſit.  Arbote ſul + 
camus maria, terraſque admovemus, arbore exædiſcamus tecta. 
lin. N. H. L. 12. c. 1. nnn 
(18) Plantarum Uſus latiſſime patet, & in omni nite parte 
rewyrit. Sine illi Iaute, . fone Illis com mode nom vivitur, at 
ec vivitur omuino : Quæcunque ad vitum neceſſaria ſunt, 
quecunque ad delicias faciunt, « locupletiſſimo ſus penu a bumde 
ſubminiſtrant. Quanto ex iis menſa innoctutior, muumndier, 
ſalubrior quam ex Animalium cede & laniena Homo certe 


natura Animal carnivorum non eft.; nullis ad prædam & ra- 


pinam armis inſtructum, non dentibus exertis & ſerratig, non 
ungui bas aduncis, Manus ad frudtus colligendos; dentes ad 
mandendos comparati. Non legimus ei ante Diluuium carne 
ad eſum conceſſas. At non Vitum tantum nobis ſuppech tant, 
ſed & Ve itum, Medicinam, & Domicilia aliaque 4difi- 
cia, & Navigia, & Suppellectilem, & Focum, & Oblecta- 
menta Senſuum Animique: Ex his naribus odoramenta & 
ſuffumigia parantur. Horum flares inenarrahili.colorum & 
Schematum varietate & elegantia oculos exhilarant, ſuaviſſi- 
ma odorum quos expirant fragrantia ſpiritus recreant. Horum 
fructus gule illecebre menſas ſecundas inſtruunt, Er langurn- 
tem appetitum excitant. Taceo virorem amœni ſimum oculis 
amicum, quem per prata, paſcua, agros, ſyloas ſpatiantibus 
objiciunt, & Umbras quas. contra eftum & ſolis ardores pr 


ben. Ray · ib. L. 1. c. 44 5. 4. 
 & + 
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creating us pleaſant, Shades againſt the ſcor- 


ee fan 


— n 6 e 4 


Y 


ee” ® =» $S-* 


FSH INSET” ͤTTx——I—— 


BooK N The Support of Pegerables. 5 4¹9 


means alſo of the Branches ſpreading hand- 
ely and commodiouſly about, at an Angle of 


2 by which means they equally fiſt u 
and 3 time make an Equilibrarion, of he 


1 vs 517 TIL 9 
Nd nd 4s fot fach vegetables as are weak, and 
not able to ſupport themſelves, tis a wonderful 


Faculty my have, fo readily and naturally to 
make Uſe of the Help of their Neighbours, on 
mne. nd climbing up upon them e 


YT) 


: iy a All © aa 71 a tall and ſpreading Growth 5 iis P 


have a natural Tendency to a Hemiſpherical Pilauation, bar ge- 


nerall confine their ſpreading within an Angle of gogr. as be= 
ing — con becoming and uſe ful Diſpoſition of its | pon — 
Branches. Now the Seas F a, to give a meſs; 
nſeful filling to that Space of ail, ating and ſpre out, is t 
in ftrait- Liner and to diſpoſe of thoſe Ye; In Va- 
riety of Parallels, &c. And to do that in a quadrantal Spacey 
Ke. there appears but one way poſſible, and that is, to * 
all the Interſe&ions cybich ibe Shoots and Branc bes 
with" Angles of 45 gr. only. And I dave appeal ts all if 2 7 
priory is manner, almoſt to & nitety, obſerved by Nature, &c. 
Argument that the Plaſtic Capacities of F Matter are 2 
2 4 4 fed by 2 All-wiſe and. infinite Agent, the g 
tir StriFneſſes 27 Regularities ef them plainly ſhewing fr, om 
whoſe Hind they they come. Acvodie of the Grigine and Format. 
of Foſſ. Shells? Se. Print, Lond. 1705. pag. 38, 4r. 
(20 / Im Hedera furculi, & rami hinc inde claviculos, 2, 
radicnlas emmrunt, que parietibus, vel occurrentibus arlovibus 
veluri dightis firmantur, & in altum ſuſpenduntur. Hujnſ 
modi railiemli ſubrotunda ſunt, & pilis cooperiuntur ; & quod 
mirum eſt, glutinoſum fundunt bumorem ſeu Terebinthinam, 
zus are lapidibus nectuntur & agglutinantur. —— Non mi- 
Novi 11 1a Natura wutithy in Vite Canaden ſi, &c. The SA ? 
mirable and curious make of whofe Tendrels and n F cet, 
ſee in the illuſtrious Author Mal pig. de Capreolis, &c. a e. 
Claſpers ave of rom pound Nature between that of. 4 Root, 
and a Bin. "Their Uſe 17 ſometimes for Support only 2 ns in 
the Claſpers' of VInes, Briony, &c. whoſe 2 being forge 
Slender umfrage, cbj fall by thety oc We . pe d thay. 
15 Ua Fruit: but theſe Claſpert taking hol 1 4 IT 
ha 


! 


439 * egetables that ore peculiarly uſeful. l. 105 


ung them as Crutches e6 their feeble Bodies; 
ing 


ſom by theit odd convolwing Faculty, by cwiff 
themſelves like a Screw about others; ſome ad- 
vancing themſelves, by catching and holding 
with their curious Claſpers and Tendrelt, equivalent 
to the Hands; ſome by ſtriking in their rooty Feet; 
others by the emiſſion of a natural Glue, 
cloſely and firmly adhering to ſomething or other 
that adminiſters ſufficient Support unto them, 
All which various Methods being ſo nicely accom- 
modated to the Indigencies of thoſe helpleſs. Ve- 
getables, and not to be met with in any beſides, 
is a manifeſt Indication of their being the Con- 
trivance and Work of the Creator, and that his 
infinite Wiſdom and Care condeſcends even to 
the Service and Wellbeing of the meaneft; moſt 
weak and helpleſs inſenſitive Parts of the Creation. 
In the laſt Place, to the Uſes already hinted at, 
1 might add a large Catalogue of ſuch among 
Vegetables, as are of peculiar Uſe and Service to 
the World, and ſeem to be deſigned as twere on 
purpoſe, by the moſt merciful” Creator, for the 
good of Man, or other Creatures (||). Among 
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that is at Hand : which they do by a natural Circumwuolution. 
which they have (thoſe of Briony bave à retrograde Motion a- 
bout every third Circle, in the Form of a double Claſp, ſo that 
ij they miſs one way, they may catch the other.) Sometimes the 
Uſe of Claſpers is alſo for a 7 U as in the Trunk Roots of 
; which being a Plant that mounts very high, and being 
47 cloſer and more compact Subſtance than that of Vines, the 
would not be ſufficiently ſupplied to the upper Sprouts, un- 
leſs theſe aſſiſied the mother Root : but theſe ſerve alſo for Sup- 
port too. Sometimes alſo they ſerve for Stabiliment. Propaga- 
tion, and Shade : for the feſt of theſe ſerve the Claſpers of Cu- 
cumers ; for the ſecond, thoſe, or rather the Trunk-Roots of 
Chamomil ; and for all three the Trunk Roots of Strawberries. 
Harris Lex. Tech. in verb. Claſpers. | ©. + 58. o.4 
(J Vegetables afford not only Food to Irrationals, but 
le Phylick, if it be true which Ariſtotle ſaith, and 1 | 
a Im 
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Book X. Vegetables that are previiarly uſeful, 431 
Grazn, I might Name the great Fertility (21): of 
ſuch as ſerves for Bread, the eaſy Culture and 
Propagation thereof, and the Agreement of eve- 
y Soil and Climate to it. Among Trees and Plants 
might inſtance in ſome that ſeem to be deſign- 
ed as twere on purpoſe for almoſt every Uſe (22), 
and Convenience: ſome to heal the moſt ſtabborſ 
RG and 


him Pliny ; which latter in his 8th Book, ch. 27. ſpecifies 
divers Plants made uſe of as Specificks by divers both Beaſts 
and Birds; as Dittany by wounded Deer, Celandine by Spa ſa 
lows, to cure the ſofe Eyes of their Young, Sc. And if the 
Reader hath 4 mind to ſee more Inſtances of this nature 
(many cf them fancifül enough) he may conſult Merſenne 
in Geneſ. pap. 933 ROPE | 0 
(21) See before Book 4: Chap. 11. Note e. 
(22) Planta hec unica [Aloe Americana] inquit Fr. Hernan- 
dez quicquid vite eſſe poteſt neceſſatium 22 facile poteſt, . 
eſſet rebus humanis modus. Tota enim illa lignorum ſepiendo=. 
tumque agrorum uſum præſtat, caules tignorum, folia vero tes 
ta tegendi imbricum, lancium eorundem nervuli & fibiæ eun- 
dem habent uſum ad linteamina, calceos, & veſtimenta confia 
cienda quem apud nos Linum, Cannabis, Goſſipium, & c. E 
mucronibus fiunt clavi, aculei, ſubule, quibus perforandis cru- 
ribus, macerandi corporis gratia, Indis uti mos erat cum Demos 
num vacatent cultui; Item aciculs, acus, tribuli militares, & 
roſtella idonea pectendis ſubtegminibus. Preterea e ſucco ma- 
nanti, cujus evulſis germinibus internis folitfoe tenerioribus 
eultis [ Vxtlinis] in mediam cavitatem, ſtillat planta unica ad 
50 interdum ampboras (quod dictu eſt mirabile) Vina, Mel, A= 
cetum as Satchatum patantur [The Methods of which he. 
tells.] Idem ſuccus menſes ciet, alvoum lenit, Urinam evocat, 
Renes & Veffcam emundat. E radice quoque Reſies frunt fir. 
mi ſimæ. Gra ſſiores foliorum partes truncuſque decacta . 


terra edendo ſunt apta, ſapinntque Citrea fruſta ſacchavo 
| tondita : uin & vulnerã recentia mire conglutinat.s- a 
| quoque afſa & affeqo loco impoſita convulſionem curant, ac do- 


Folia 
lores leniunt ( præcipue ſi ſuccus ipſe calens bibatar) qua mvis ab | 
roficiſcantur lue, ſenſum hebetant atq; torporen indu- 
cunt. Radicis ſuccus InemVeneream curat apud Indos. D. Palmer. 


| Kay ib, L. 22. c- 7. See alſa Dr. Jane Voy. to Famaica. p. aq. 


here are alſo two ſorts of Aloe beſides, mentioned. by. 


— 


Jie ſame Dr. Sloane, one of Which is made uſe of for ric 


F f ing 


dangerous Diſte 


| rs (24); to alleviate and eaſe 
«he Pains (24) of our poor infirm Bodies all the 
World over: And ſome defigned fot the peculi. 
-#e Sereice and Good of particular Places, either 
to eute ſuch Diſtempers as are peculiar! to them, 
by growing more plentifully there than elfewhere 
(25) ; or elſe to obviate fore: ee 
1125 | ; 011-2  ERETE 
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ing-Lines, Bow-ftrings, Stockins, and Hammocks. Another 
hith Leaves that hold Rain-water, to which Travellers, 
Ec. reſort to quench their Thirſt, in ſcarcity of Wells, or 
Waters, in thoſe dry Countries. ibid. p. 249  _ 
(23) For an inftance here I ſhall name the Cortex Peru- 
 $3anus, which Dr. Morton calls Autidotus in levamen ærum- 
naram bitæ humane plurimarum divinitus conceſſa, De Febr. 
Exer. 1. c. 3. In Samtatem Gentium proculdubio a Deo O. M. 
conditus. Cujus gratia, Arbor vita, ſiqua alia, jure me vito 
appellari pose ſt. Id. ib. e. 3. Zhen ] quot convitits Hereulea 
E divina bec Antidotus jactabatur? I bid . 
To this (if we may believe the Ephemer. German. An. 12. 
| 'Obſer. 74. and ſome other Authors) we may add Trifolium 
paludoſum, which is become the Panacaa of the Germans 
and Northern Nations. En EG dh > 
(24) Pro doloribus quibuſcunque ſedandis preſtantiſſimi fem- 
5h uſus Opium habetur ; qua mobrem merito Nepenthe appel- 
ri ſolet, & remedium vere divinum exiſtit. Et quiden: ſatis 
mirari vix poſſumu5s, quomodo qa une viſceris aut membri cu 
3 ee tortura inſigni, & intolerabili cruciatu, pharmacum 
hoc, incanta menti inſtar, levamen & lar ſubitam, 
immo interdum abſque ſom no, aut ſaltem prius quam advenc- 
lit, concedit. Porro adbuc magis ſtupendum 55 quod donec 
particule Opiaticæ operari, & potentiam ſuam marcoticam ex- 
erere cont nuant, immo etiam aliquamdiu poſt quam ſomnus 5 
77 N 5 nlleviatio, & indolentia in parte affeta per- 
þfti is Phar. rat. par. 1. S. Je. 1, . 1... 


(25) Tales Plantarum ſpecies in quacungas reg lone 4 Deo 
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creantur quales hominibas & animalibus ibidem natis maxime 
conveniunt; imo ex plantarum naſcentium ſrequentia* Je fere 
animaduertere poſſe quibus morbis {endemiis] quelibet. regio 
Jubjecta ſit, ſcribit Solenander. Sic apud Danos, Frifios, Hol- 
landzs, quilus S orbutus frequens, Cochlea ria copioſe provenit. 


* 40 


Raz H. Pl. L. 16. c. 3. 


Rook X. Yegetables that ave prtullurly aſeful. 433 
thete ot to ſupply ſcme conſtant Neceſſity, of 
Oedaſion, not potitble; or at leaſt not eaſy; to he 


ſupplyed any other Way (26). Tis, for inftange, 


antadmirable Proviſion made for ſome Coufitries 


ſubject to Drought, that when the Waters every 


where fail, there are Vegetables which contain 
not only Moiſture enough to fupply their own 
Vegetation and Wants, but afford Drink alſo both 

; to 


To. this may be added E!/ner's Obſervations concerning | 


the Vertues of divers things in his Obſervations de Vincetox- 


lco Scrophularun; remedio. Eph. Germ. T. 1. Obſ. 57. . 
| ae Benerovinus a Phyſician of Dort may be here con- 
ſn ted, who wrote 4 Book on purpole to ſhew, that every. 
Country hath ever _ ſerving to its Occaſions, and 
articolacly Remedies atiorded to all the Diſtempers it is 

ubjedt unto. V. Bener. Auragkem Batav. five Ini rod. ad 
Medic. indigenam. fp „ 
(26) The Deſcription Dr. Joane gives of the Mid- Pine 
is, that its Leaves are channelled fit to catch and convey 
Water down into theif Reſeryatories, that theſe Reſerya- 
tories are ſo made; as to hold much Water, and cloſe at 
top hep full; to hinder its cyaporation , that theſe Plants 

row on the Arms of the Trees in the Woods every where 
in thoſe Pafts] as alſo on the Barks of their Trunks. And 
bne contrldance of Nature in this Vegetable, he ſaith, is very 
admirable. The See hath long and many Threads of Tomen- 
tum, not only that it may be carried every where by the Wind 
— - alſo that it may by thoſe Threads, when driven 
through the' Bong br, be beld faſt, and flick to the Arms, and 
extant parts of the Barks of Trees. So ſcon as it ſprouts or 
germinates, although it be on the under part of a Bough, ---= 
its Leaves and Stalk riſe perpendicular, or ſtrait up, becauſe 
if it had an) bi ber Peſt ion, the Ciſtern (before mentioned, by 
which it is chiefly. norriſhed==--=) made of the hollow Leaves, 
tould not hold Water, which is neceſſary for the Nourijhment 
and Life of the Plant. — — In ſcarcity of Water, this Reſer- 
batory is neceſſary and ſiificient, not only for the Plant it ſelf, 
but likewiſe is very uſeſul o Men, Birds, and all ſorts of In- 
ſecks, hit ker they come in Troops, and ſeldom go away with - 
out refreſhment. Id. ib. p. 188. and Phil. Tranfad. No. uy 
where a Lo is of this notable Plant, as alſo in Loth 
Abri V. 4; . 66 . 
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to Man and other Creatures, in pede pl 7 
tremities (290); andla great deal more mi 


* 


L 
| git 
ioftanced in of a like nature, and things 52 
bear ſuch plain Impreſſes of the divine Will 
and Care, that they manifeſt the ſuper- intendenqe 
; of che infinite Creator. 9 OY £8 3.1 Bu 18 | 4J\? 19 
Thus L have given a Skecth of another Branch 
of the Creation, which (although one of the 
| mea 
— — — — — 
Type Mid- Pine, ſo called, & e. hath Leaves that will hold 
a Pint and half, or Quart of Rain-Mater; and this Water 
refreſhes the Leaves, and nouriſhes the Root. When we find 
Theſe Pines, cue ſtick our Knives into the Leaves juſt above the 
Root,and that lets out the Water, which we catch in our Hats, 
as I have done many times to my great Relief. Dampier's 
Voy. to Campeachy. ch. 2, p. 56. 
27) Navarette tells us of a Tree called the Bejuco, which 
kwines about other Trees, with its End hanging down- 
wards; and that Travellers cut the nib off it, and preſently a 
ſpout of Water runs out from it, as clear as Cryſtal, enough 
and to ſpare for fix or eight Men. I drank, faith he, to my 
ſatisfa ion of it, found it cool and ſweet, and would drink it 
as often as] ſound it in my way. It is ie and natural 
Mater. [t is the common Relief of the Herds-menon the Moun- 
zains. When they are Thirſiy, they lay bold on the Bejuco, and 
drink their Fill. Collect. of Voy. and Tray. Vol. 1. in the 
Suppl. to Navarette's Account o 3 355 

The Waterwith of Famaica hath the lame Uſes, concer- 
ning. ww bieh my before commended Friend Dr. Coane favoured 
me with this Account from his original Papers : This Vine 
growing on dry Hills, in the Woods <uhere no Water is to be 
met eith, its Trunk, if cut into pieces two or three Yards lone, 
and held by either End to the Mouth, affords ſo plentifully a 
timpic, innocent and refreſhing Water, or Sap, as gives new 
Life tot he droughty Traveller or Hunter. Whence thisis ver) 
much celebrated by all the Inhabitants of theſe Iſlands, as an 
immediate Gift of Providence to their diſtreſſed Condition. 

To this we may add what Mr. Ray takes notice of con- 
cerning the Birch-Tree. In inttiis Veris antequam folia 
Prod er, Oufneraia dulcem ſuccum copioſe Aus quem ſiti 
pre ſſi aftores in ſyluis ſæ pe numero potare ſolent. Nos etiam 
non ſemel eo liquore recreati ſumus, cum berbarum gratia va- 
fta. peragravimns / ſoas, in g uit Tragut. Raii Cat. Plant. 
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Book N le Of Pegetables, At rede 47 
aneſt, yet) if it was #ecurately viewed, would 
üftdantly manifeſt irſelf to be the Work of God; 
Hut becauſe T have been ſo long upon the other | 
Parts, although leſs than they deſetve, I muſt ww 
therefore content my ſelf with thoſe general | 
Hints I have given; which may however ſerve 
as Specimens of what might have been mote 
largely ſaid about this inferiour Part of the ani» 
mated Creation. 
As to the Inanimate Part, ſuch as Stones, Mi- 
nerals, Earths and ſuch like, that which I have 
already ſaid in the Beginning ſhall ſuſſice,' 
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AVI N G in the Seen Books 
carried my Survey as far as I care at 
preſent to engage my ſelf, all that 
remaineth is to draw (ome Inferences 
— from the foregoing Scene of the great 
Creator s Works, and ſo conclude this Part of my 
intended Work. 
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CHaArn * 
That Go oDs Works are Great and Bxcelleat 


H E firſt . IL ſhall make, ſhall be by 
way of Confirmation of the Text, That the 

Works of the Lord are great (1), And this is ; neceſſary 
to be obſerved, not d ainſt the Atheiſt only, but ail 
other cireleſs, incurious Obſervers of God's 
orks. Many of our ufeſul Labours, and ſome 
of our beſt nd Books ſhail be condemned 
with only this Note of Reproach, nn choy are 
| about 
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<q) 8 ne landes quidem ſatis pro merito u peo ejus 
Sapientiam-ac Potentiam, qui animalia fabricatus eft. Nam 
exiſinodi opera non L audibus modo, verum etiam Hymnis ſunt 
#14 jora, que priuſqua m inſpexiſſemus, Heri non poſje perſuaſum 
baleamns . conſpicati vero. faiſos nos opinione fuiſe * 
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about trivial Matters (2), when in truth they are 
in i i f 
GOD. And how often will many own the 
World in general to be a Manifeſtation of the In- 
finite Creator, but look upon the ſeveral Parts 
thereof as only Toys and Trifles, ſcarce deſerving 
their Regard? But in the foregoing (I may call 
it) tranſient View I have given of this lower, and 
moſt ſlighted Part of the Creation, I have, 1 
hope, abundantly made out that all the Works of 
the Lord, from the moſt regarded, admired, and 
praiſed; to the meaneſt and molt flighted, are 
gteat and glorious Works, incomparably conttri, 
ved, and as admirably made, fitted up, and pla- 
ced in the World. So far then are any of the 
Works of the LO R D, (even thole eſteemed the 
meaneſt) from deſerving to be diſregarded or cone; 
temned by us (3), that on the contrary they de- 
{erve (as ſhall be ſhe wn in the next Chapter) to 
be ſougbt out, enquired after, and curiouſly and diligent- 
ly pryed into by us; as I have ſhewed the Word in 

CHAP, 


* - 
che Text implies. 
* n e r — 
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NA , Ls of ; 5 5 
(2) Non tamen pigere debet Lectores, ea Intelligere, quemad- 
modum ne Naturam quidem piguit ea reipſa efficere. Galen. 
ibid; £710 tim 77 6: | 475 
- (3), 4n igatur-etjam ff quemadmodum Natura ac & ejn/+ 
modi ſumma ratione ac prouidentia agere potuit, ita & 7 
imitari aliquando poſſemus ? ego vero 79 multos wc ts | 
ne id zuidbm poſſe, neque enim artem Naturæ exponunt to 
enim modo omnino eam admirarentuy : ſin minus, eam ſaltem 
nun dituperarent. Galen. ib. L. 10. ce. 3. / 
ET 4 | 
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That Go vs. Works ought to be ——— 


that ſach Enquiries are commendable. 5 


H E Creator doubtleſs did not beſtow ſo mut f 

1 Curioſity, and exquiſite Workmanſhip and 
Skill upon his -reatures, to be looked upan with a 
careleſs, incurious Eye, eſpecially to have 
them lighted or contemned ; but to be admired 
by the Rational Part of the World, to magnify his 
own Power, Wiſdom and Goodneſs to all the 
World, and the Ages thereof. And therefore we 
may look upon it as a great Errour, not to anſwer 
thoſe Ends of the infinite Creator, but rather to 
oppoſe and affront them. On the contrary, my 
Text commends GO D's Works not only or be- 
ing great, but alſo thoſe curious and ingenious 
Enquirers that ſeek them out, or pry into them. And 
the more we pry into, and diſcover of them, the 
greater and more glorious we find them to be, 
the more worthy of, and the more exprelly' to 
proclaim their great Creator. 

Commendable then are the Reſearches, which 
many amongſt us have of late Years made into the 
Works of Nature, more than hath been done in 
ſome Ages before. ” And therefore when we are 
asked, Cui Bono? To what purpoſe ſuch Enqui- 
ä Pa {ſuch Pains, ſuch Expence? The Anſwer is 
belle It is to anſwer the Ends for which GO'D 

owed ſo much Art, Wiſdom and Power about 
as well as given us Senſes to view and ſur- 


vey „es. ; and an Underitanding and Curioſity 
o Nanneh into them: it is to follow and trace 
him. when and whither he leads Us, that we may 


eg 


. 
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ſee and admire his Handy-work our ſelves, and 
fer ir forth to others, that they may ſee, admire 
and praiſe it alſo. I ſhall then conclude this In- 
ſerence with what Elibu recommends, Job. 36, 
24, 27. Remember that thou magnifie his Work, 
which Men behold. Every Man may ſee it, Men may 
bebold it afar o. ES 


ö 33 
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That Gos Works are manifeſt to all q whence 
, +. the Unreaſonableneſs of Infidelity. - 


"T*HEconcludingWords of the preceedingChap- 

ter ſuggeſts a third Inference; that the Works 
of GOD are ſo viſible to all the World, and with- 
al ſuch manifeſt Indications of the Being and 
Attributes of the infinite Creator, that they 
plainly argue the Vileneſs and Perverſeneſs of the 
Atheiſt, and leave him inexcuſable. For it is a 
ſign a Man is a wilful perverſe Atheiſt, that will 
impute ſo glorious a Work, as the Creation is, to 
any ching. yea a meer Nothing (as Chance is) ra- 
ther than to GO D (1). 'Tis a ſign the Man - 


— 
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(1) Galen having taken notice of the neat Diſtribution 
of the Nerves to the Muſcles, and other Parts of the Face 
ctics out, Her enim fortune ſunt opera Caterum tum omni- 
bys {pattibus] immitti, tantoſque eſſe ſingulds [nervos] mag- 
mitwdjne, quanta particule erat neceſſe ; baud ſcio an bominum 
l ſohriorum ad Fortunam opificem id revocare. Alioqui quid 
tandem exit, quod cum Providentia & Arte efficituy ? Omnino 
enim bos ei contrarium eſſe debet, quod Caſu ac Fortuito fit. 
Anchafterwards, Hec quidem atque ejuſmodi Artis ſcil. ac ſa- 
plentiæ opera effe dicemus, ſi modo Fortune tribuenda ſunt que 
ſunt contraria ; fietyue jam quod in proverbits Hui 
ſurfam fluent ; ft opera quæ nullum habent neque ornamentum 
RG 7 l | fer 


* 1 
| 
| 


4% Ce. Warks art manifeſt. Book X1. 
wilfully blind, that he is under the Power of the 
Devil, under the Government of Prejudice, Luft; 
and Paſſion, not right Reaſon, that will, not diſ- 
cern what every aue can ſee, what every Man may be- 
Bold afar off, even the Exiſtence and Attributes of 
the CREATOR from his Works. For as there ir 
no Speech or Language wheretbeir Voice is nat heard, tbeir 
Line is gone out through all the Earth, and their Word: 
ro the End of the World: ſo all, even the barbarons 
Nations, that never heard of GO D, have from 
theſe his Works inferred the Exiſtence of a Deity, 
and paid their Homages to ſome Deity, although 
they have been under great Miſtakes in their No- 
tions and Concluſions about him. But however, 
this ſhews how naturally and univerſally all Man- 
kind agree in deducing their Beliet of a God from 
the Contemplation of his Works, or as even Fp;- 
curns himſelf in Tully (2) ſaith, from a Notion that 
Nature it ſelf bath imprinted upon the Minds of Men. 
For, ſaith he, what Nation is there, or what kind of. 
Men, that without any Teaching or Inſtruct ions, have 
wot a bind of Anticipation, or preconceived Notion of g. 


| 8 Atheiſt therefore (if ever there was any 
ſuch) may jultly be eſteemed a Moniter among 
Rational Beings ; a thing hard to be met with in 
the whole Tribe of Mankind; an Oppoſer of all 
| the 
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neque rationem, neque modum Artis eſſe; contraria vero Fory 
tune duxerimus, &. Galen. nbi ſupra. L. II. c. 75, 


| (2) Primum efſe Deos, quod in omnium animis, &c. And. 
a ittle after, Cum enim non inſtituio al:quo, aut more, aut 
bh opinio conflituta, maneatque ad unum omnium firma 
enſio, intelligi neceſſe eſt, eſſe Deos, quoniam inſetas eorum 
vel potijus innatas cognitiones habemus. De quo auteni omnium 
Natura conſentit, id verum eſſe neceſſe eſt. Ef igitur Deos, 
' : N +4 
ME: 
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conf! 


conflendura off. Cicer. de Nai, Deor, Ly bs © 
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the Worſd (3); 4 Rebel againſt human Natute 
and Reafon, as well as againſt his GOD, ' 
But aboye all, monſtrous is this, or would be, 
in ſuch as have heard of GOD, who haye 
had the Benefit of the clear | Goſpel-Reve- 
lation. And ſtill more monſtrous. this would 
be in one born and baptized in the Chtiſtian 
Church, that hath ſtudied Nature, and pryed 
farther than others into Gods Works. For ſick 
an one (if it be poſſible for ſuch to be) to deny the 
Exifterice, or any of the Attributes of GO, 
would be a great Argument of the Infinite In- 
convenience of thoſe Sins of Intemperance, Luſt, 
and Riot, tha: have made the Man abandon his 
Reaſon, his Senſes, yea I had almoſt laid his very 
human Nature (4), to engage him thus to deny 
the Being of GO D. „ 
So alfo it is much the ſame monſtrous Infidelt- 
bf at leaſt betrays the ſame atheiſkicat Mind, to 
deny G O D's Providence, Care and Govertiment 
of the World, or (which is a Spawn of the ſame 
E jcurean Principles) to deny Final Cauſes (J in 
god $ Works of Creation; or with the Profane 
in Pſal. 73. 11. to ſay, How doth God know ? and ig 
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(3) The Atheiſt in denying a God, doth, as Plutarch 
ſaith, a immobilia movere, & bellam inf: rre 
non tantum longd tempori, ſed & multis hominibus, genibas, 
& familiis, quas religieſus Deorum cultus, quaſe divino furore: 


* . * 5 * 


corre tas, tenuit. Plutar. de Ide. | 

(a] See before Note 2. rn er an i ag 
(5) Galen having ſubſtantially refuted the Epicarean 
Principles of A{clepiages, by ſhewing bis iznorance in Anay 
tomy, and Philoſophy, an Oy, demaniirating all the Cary 


es.to be evidently in the Works of Nature, viz. Final, Ef 


Feeent, Inſtrumental, Material and Formal Cauſes, concludes 
thus againft his fortuirous Atoms, ex quibus intelligi poteſt, 
Conditorem noſtrum in formandis particulis unum hunc ſequi 
2 nem pe ut quod melins eſt eligat, Galen. de Ul. 46 
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44 Fear andObedienct God's Due: Book" XI 
there Knowledge in the meſt High? For as the witty 


and eloquent Salvian faith (6) They that affirms no- 
thing is ſeen byG O D, will, in all probability, rake 


away the Subſtance, as well as Sight of God. — But 


| 2 deny him to be the Governour of them ? or when 
be confeſſeth him to be the Maker, he ſhould ſa 60 D 
neglectetb what be hath ſo made? vr abr ng 5 
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That Go D's Works ought toexcite us to Ftar aud 
© Obedience to Go p. og 


\Ince the Works of the Creation are all of them 

ſo many Demonſtrations of the infinite Wiſ- 

dom and Power of God, they may ſerve to us as ſo 

many Arguments exciting us to the conſtant Fear 

of God, and to a ſteady hearty Obedience to all 

his Laws. And thus we may make theſe Works 
as ſerviceable to our ſpiritual Intereſt, as they all 
are to our Life, and temporal Intereſt. For if 

whenever we ſee them, we would confider that 

theſe are the Works of our infinite Lord and Maſter, 

towhom we are to be accountable for all our 

Thoughts, Words and Works, and that in theſe 
we may ſec his infinite Power and Wiſdom; this 

would check us in Sinning, and excite us to 
ſerve and pleaſe him who is above all Controul, 
and who hath our Life and whole Happineſs in 

his Power. After this manner GO D himſelf argues 
with his own fooliſh Peop e, and without Underſtand- 
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ing, who had Eyes, and ſaw not, and bad Ears, and 
e er ar, 3h, Ther 2 wet e 
Lord ? will ye not tremble at my Preſence, which baye 
Placed the Sand for the Bound of the Sea, by a perpe- 


tual Decree, that it cannot paſs it, and though the 


Waves thereof toſs themſelves, yet can they not prevail, 
though they roar, yet can they not paſs over it? 
Ibis was an Argument that the moſt ignorant 
ſtupid Wretches could not hut F that a 
Being that had ſo vaſt and unruly an Element, as 
the Sea abſolutely at his Command, ought to be 
feared and obeyed : and that he ought to be 
conſidered as the ſovereign Lord of the World, 
on whom the World's Proſperity and Happineſs 
did wholly depend ; v. 24. Neither ſay they in their 
Heart, let us now Fear the Lord our God, that giveth 
Rain, both the former and the latter in his Seaſon ; be 


reſerveth unto us the appointed Weeks of the Harveſt, 7 
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CHAP. V. 


That Go Works ought to excite us to Thanks 


515 26 iülneſs. 


A S che Demonſtrations GO D hath given of 
4 1 bis infinite Power and Wiſdom ſhould ex- 
Cite us to Fear and Obedience; ſo I ſhall ſhew in 


this Chapter, that the Demonſtrations God hath 


given of his infinite Goodneſs in his Works, ma 

excite us to a due Thankfulnefs and Praiſe. It 
appears throughout the foregoing Survey, what 
Kindneſs GO D hath fhewn to his Creatures in 


providing every thing conducing to their Life, 


Profpericy,. and Happineſs (1); how they _ | 
=; | 4 


LL aua quis 13:4 danaſſet jugera, accepiſſe te diceres 
en imme de ret hte dige ger vegas 


4% aiſaleſ cu, Des be Nl 
- all contrived und made in the beſt; Manner, pla- 
cged in che fitteſt Places of the World for their Ha- 
bitation and Comfort 4, actoucered. in the beſt 

Mannet, and accommodated with every, even all, 
the minuteſt things that may miniſter. to cher 

Health, Happineſs, Office, Occaſions, and Bulineſs 
in the World. hl "a DT SHOES N. 51/1 8 TK 

Upon which account Fhankfulnefs and Praiſe 
Is ſo reaſonable, fo juſt a Debt to the Creator, that 
the Pfalmiſt calleth upon all the Creatures to 
praiſe God, in Pfalm 148. Praiſe him all his Angeli, 
Praiſe bim all bis Heſts ; Sun, Moon, Stars of Light, 

Heavens of Heaven, and Vaters above the Heavens. 
The Reaton given for which is, v. 5, 6. For be com-. 

manded, and they were created: be hath alſo eſtablifed 

them for ever and ever: he hath made a Detree which 
they ſhall not paſs. And not the{eCeleſtials alone, but 
the Creatures of che Earth and Waters too, even 
the Metegrs. Fire and Hail, Snow aud Vapourt, ſtor- 
my Wind fulfilling his Word. Ya, the very Mountains 
and Hills, Trees, Beaſts and all Cattel, Creeps things, 
and flying Fowl, But in a particular manner, all 
the Ranks and Orders, all the Ages and Sexes of 

Mankind are charged with this Duty; Lt them 

praiſe the Name of the Lord, for bis Name alone is ex- 

cellent : bis Glory is above the Earth and Heavens, v. 13. 

Wenne e ud 

2 — in — F rr rei 
e benetium Si pecuniam tili aliquis donaderit.ꝛ⸗ 
bene inm vocabist tot metalla deſodit, tot flumina emiſit in 
«ra, ſuper que decurrunt ſola aurum vehentia argenti, avis, 

rri immane pondus omnibus locis obyuttim, chjus'inveftionndl 
tibi facultatem dedit, - negns te acce piſſe benefiotum? $i 
domus tibi donetur, in qua marmoris aliquid' reſplendeat, & ec, 

Nam mediocre munus vocabis? lugens tibi domicilium, ſing 
ullo incenidit, aut mine metu ſtruxit, in quo vides-non tenues 

cruſtas. ed integras Inpidis proticfiſimi moles, Re. negus te 
alum munus accepiſſe? Et cum iſta que habet magno æſti mes, 

quod eſt ingratt hominis, nulli debere te judicas ? Unde tibi 

iftum quem trahis ſpiritum Unde iſtam, per quam actus vita 

tug diſbonis atque orflinas, Incem ? $e, Sence, de Benef. L. 
4 e. 6. . | : (2) 
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And great Reaſon there is we ſhould be excited 
to ttue and unfeigned Thankfulneſs and Praiſe 
(2) to this our great Benefactor, if we reflect upon 


What Hath been ſhewn, in the preceeding Survey, 


the Cygator hath done for Man alone, without an 

regard to the reſt of the Creatures, which ſome 
have held were made for the Sake of Maß. Let 
us but refſect upon the Excellence and Immortality 
of our Soul; the incomparable Contrivance, and 
curlous Structure of our Body ; and the Care and 
Caution taken for the Security and Happineſs of 
our State, and we ſhall find that among the whole 
Race of © Beings, Man hath efpecial Reaſon to 
Mapnity the Creator's Goodneſs, and wich ſuita- 
ble ardent Affections to be thankful unto him, 
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That we ought to pay G 9 Þ all due Homage and 
i Worſhip, particularly that of the Lord's Day. 


OR a Concluſion of theſe Lectures, the laſt 
thing 1 ſhall infer, from the foregoing De- 
eg II 3 | i | a 9 | mon- 
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(4) Tem peſtivum tibi jam fuerit, qui in hiſce libris verſaris 
con ſiderare, in utram Familiam recipi malis, Platonicamne 
ac... Hippoeraticam, & aliorum virorum, qui Nature opera 
mirautur; an eorum qui ea inſectantur, quod non per Pedes 
natura een effluere Excrementa. Of which having told 
2 Story of an Acquaintance of his that blamed Nature on 
this accomnt, he then' Foes on, At vero ſi de bujaſmodi pecu- 
dibus pura verba fecero, melioris mentis komines merito mibi 
forte ſuccenſeant, dicantque me polluere ſacrum ſermonem, quem 
ego CON DITO RIS neſtri verum Hymnum coni pono, exi ſti- 
mo7ue in 0 veran eſſe pietatem,ꝛ ut ſi. noverim ipſa 
primus, deinde & aliis expeſuerim, quænam ſit ipſius Sapin- 
tia, que Virius, que Bonitas. Sued enim cuitu conveniente 
exornaverit omnia, nullique bona inviderit, id perjedt; fine 
Bonitatis ſpecimen ofe ſtai us & hac quidemm ratioxe ejus Bo- 
| | | nia 
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monſtration of the Being and Attributes of G0 D, 
ſhallbe;that We ought to pay G O D all that Ho- 
Seen which his Right of Creation and 
Dominion entitle him unto, and his great Mercies 
call for from us. And foraſmucli as the Creator 
appoi from the very Creation, one Day in 


ſeven to, his Service, it will not therefore be im- 


oper to ſay ſomething upon that Subject: and 

f inſiſt ſome what particularly and largely chere- 
on, the Congruity thereof to the Deſign of theſe 
Lectures, and the foregoing Demonſtration, to- 
gether. with the too great Inadvertency about, 
and negle& of, this ancient, univerſal, and moſt 


reaſonable and — Duty, will I hope plead 


my Excuſe. But that I may ſay no more than is 
neceſſary on this Point, I ſhall confine my ſelf to 
two things, the Time God hath taken, and the Bw- 
fineſs then to be performed. 
1. The Time is one Day in ſeven, and one of rhe 
ancienteſt Appointments it is which GO D gave 
to the World, For as ſoon as GOD had finiſh» 
ed his ſix Days Works of Creation, it is faid Exo0d. 
2. 2, 3. be reſted on the ſeventh Day from all his Work 
which be had made. And GOD Pleſſed the' ſeventh 
Day, and ſanctified it, becauſe that in it be had reſted 
from all his Work. This Sanctification, and 
 Blefling the Seventh Day, was ſetting it apart as 
a Day of Diſtinction from the Reſt of the Week« 
Days, and appropriating (1) it co Hoy were reg 
1 Pur- 


nitas Hymnis nobis eſt celebranda. Hoc autem omne inte niſſ⸗ 
quo patio omnia poli ſimum adornarentur, ſummed Saptentie 


4 effeciſſe autem omnia, que voluit, Virtutit eſt invite 
alen. de Uſ. Part. L. 3. 6. .-. 7 13A 5100! 
U) p Uu divinis accom moda dit, a communi & Pro- 
ano uſu ſegregavit, in uſum ſacrum ad cultum Dei deſtina- 
= Kirch Concord. p- 1336, Deftinari ad every Sactart, 
&e / Buxtorf. in Verbo, Bn 2) 
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Nurpoſes, namely, the Commenioration of that 
at Wotk of the Creation, and paying Homage 
2nd Worſhip to that infinite Being, WhO was the 
Efſectot of it. itim 
This Day, thus conſecrated from the Begin- 
ning, for the Celebration of the 5 x#rye yin, the 
World's Birth - Day, as Philo calls it, was probably 
in ſome meaſure forgotten in the following wick- 
ed Ages, Which God complains of, Gen. 6. 5. and 
ſo after the Flood likewiſe. - But after the Return 
out of Egypr 


ig Example. 3 
And a wiſe Deſignation of time this is, well be- 


ee time for the work of his reſpe- 


Nee 4 4 b eee l l 11.4. 
448 4 ben. Day 1 wiſe Mumm. Bod N. 
Warldly Matters, 10 a fo have Pro res divihe 
Things, ee he Inboiccly Wiſe e ee 

/ orld, having taken the fvrack Patt 17 cine 

to his own Service, hath prevented theſe Incon- 
L hath given a Relaxation to Hur ſelves, 
and Faſe aud Refreſhment to dur wearied Beaſts, 
to poor fatigued Slaves, and ſuch as are. under 


the, Bondage. of avaritious cruel Maſters. - And 
this is one Reaſon Moſes gives of the Reſervation 


5 
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and Reſt of the ſeventh Day, Deut. 5. 13, 14, IF. 
Fix Days ſhalt thou labour, and do all thy work: but 
ibe Seventh is the Sabbath of the LORD iby GON; 
wy thou ſhaſt not do any work, thou, nor thy 
hildren, Servants, Cattle, or Stranger, that 
thy Man Servant, and Maid Servant may reſt as well 
as thou. And remember, that thou waſt a Servant, &&. 
therefore the Lord thy God commanded thee to keep the 
Sabbath day. That carnal, greedy People, ſo bent 
upon Gain, without ſuch a Precept, would have 
ſcarce favoured their own Bodies, much leſs have 
had Mercy upon their poor Bondf-men and 
Beaſts; bur by this wife Proviſion, this gteat 
Burden is taken off. But on the other hand, as 
a longer Liberty would too much have robbed 
the Maiter's time, and bred Idleneſs, fo by this 
wiſe Proviſion, of only one day of Reſt to Six 
, that Inconvenience was alfo preven- 
ted. d s £35 A 1237.73, 3 * n 
Thus the wife Governour of the World, hath 
faken care for the diſpatch of Buſineſs, "Bur then 
as too long engagement about worldly Matters, 
would take off Mens Minds from God ang Pi- 
Jine Matters, ſo by this reſervation of every 
Seventh Day, that great Inconvenitnce is pre- 
vented allo ;. all being then bound co .\ ol ſlip 
their great Lord and Maſter, to pay their Homa- 
ges and Acknowledgments to their ipfinitely 
kind Benefactor; and in a word, to exerciſe 
** : * 1 hem. 
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then mſelves i wine, Reli ious uſige 
| 1220. up at ff ititual cefiiper f Mp % r a 
e or 1155 long appli ication 80 ade W orld 
del roy. 

This, 48 it was 4 good Reafon for the order of 
| 4 Sabah to the Jews; ſo is as good a Reaſon 
Tor our Saviour's continuance of the like time in 
the Chriſtian Church. 

And a Law this is becoming the :afinttety wild 
Creator and Conſervator of the World, a Law, 
not only of great uſe to the perperuating g the re- 

membrance of thoſe greateſt of God's Mercies 
then commemorated, bas alſo exactly adapted to 
the Life, Occaſions, and State of Man; of Mall 
living in this, and a kin to another World; 
Law well calculated to the diſpatch of our Af. 
fairs, without dane our Bodies or Minds. And 
ſin ce the Law is ſo Wiſe and Good, we have 
great reaſon to practiſe carefully the Duties then 
ent upon us: which will fall under the 
ſideration of the 
2. Thing I propoſed, the Bnſmeſs of tlie Day, 
Which God ha 1 reſerved to himſelf; And there 
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are two Things enjoyned in the Commandment, 
A Cellatia from Labour and worldly Buſineſs, anc 
that 1 to keep the Day holy. 
5 1 2 5 mult be a Ceſſation from worldly 
15 ineſs, or 4 Reſt from Labour, as the Word, 
ignifies. Six Days thou ſhalt do all 
| Seventh is the Sabbath of the Lord | 
70 . f thy Day 155 his) 1 which 2 
| elonging to thee, ſhall do any work. In 
en Aan en jet is 1 Oe ho expreſs 
| particular this Commandment i is, more than 
10 e all Jorts of Perſons, to ceaſe 
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2. We muſt remember ro key rhe Duy beh. Which 
Aas is another ching ulſo in this mote 
than in che ocher Commandments, and implies 

1. That there is great danger of ourforgeting. 
negleding, or being hindered from #KEeping th 
either by the Infirmity and Cat na- 
Fof our own Nature, or en the Avocations 
of- the World. * 101 451 

2. That the keeping it holy, is a Ny of more 

than ordinary Conſequence and Neceflicy And 
of greateſt Conſequence this iss, 

3 1. To perpetuate the Remembrance: of thoſe 
597 Works of GO D commemorated on that 

in the firſt Ages of the World, the Crea- 
| in the middle Ages, the Creation and De- 
lives from Egypt; and under Chriſtianiey, ths 

Creation and Redemption by Chrift. 'Which 
Mercies, without ſuch frequent Occaſions, wore 
be. ready to be forgotten, or diſregarded, in ſo 
long a tract of time, as the World hath already 
ſtood, and may, by God's Mercy, {till ſtand,” 

2. To keep up a ſpiritual Temper of Mind, by, 

thoſe frequent weekly Exerciſes of Religion, 45 
hath been already mentioned. wi 

3. To procure GOD's Bieſung apon the La⸗ 
bours and Buſineſs of our ſix Days. which we cart 
never expect ſhould be proſperous, if we are 
negligent of GO D's time. For how can we 
expect GO Ds Blefling upon a Week ſo it te 
gan, with a Neglect, or Abuſe of GOD firſt! 

y. And therefore if we become unproſpetous 
in che World; if Loſſes, Troubles of Dangers 
befall, let us reflect how we have ſpent the Lord 

Day; Whether we have not Wholly neglected . 
or abuſed it in Riot, or made it a Day for taki 
Journeys, for more private Bulineſs, and leis 
Scandalous Lab Labour, as Arx Cultom of on 00 3 is. 
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Chap VI. Lord's Dey bum ti be celebrated. 451 
Thus having: ſnewmn what reaſon chere is to 
erremben to keep holy the Day dedicated to GOD 
ſhall conſider how. we: are to keep it holy, and 
ſo conglude. Now the way to keep it holy,, is 
not by bare reſting from Work; for that, as 2 
Father ſaith, is Sabharum Boum G. Aſinorum, a Sab 
Path eee, but holy Acts are the proper Buſi- 
nels for a holy Day, celebrated by rational Be» 
ings. Among all which, the grand, principal, 
and moſt univerſally practiſed, is the Pu blick Mor- 
ip of 60 D, the Aſſembling at the Publick Place 
of his Merſbip, to pay, with our Fellow - Creatures, 


- * 


our Homages, Thanks, and Praiſes to the infi- 
nite Creator and Redeemer of the World, This, as 
it is the moſt reaſonable Service, and proper Bu- 
ſineſs for this Day, ſo is what hath been the Pra- 
ctice of all Ages. It was as early as Cain and 
bel's Days, Gen. 4. 3. what was practiſed by Re- 
gious Perſons in the following Ages till the gi- 
ving of the Law; and at the giving of that, God 
Was pleaſed to order Places, and his particular 
Worſhip, as well as the Seventh Day. The Ta- 
bernacle and Temple were appointed by God's 
expreſs Command; beſides which, there were 
Synagogues all over the Nation; fo that in our 
Saviour s time, every great Town or Village had 
one, or more init, and Feruſalem 460, or more (3), 
The Worſhip of theſe Places, our bleſſed S A- 
V.IOUR was a conſtant and diligent frequen- 
ter ol. Tis ſaid, he went about all the Cities am 
Villages, Ttacbing in their Synagogues, and Preaching, 
and Healing, & c. Matt. 9. 35. And S. Luke report 
eth it, as his conſtant Cuſtom or Practice, Luke 
4516. Aud as: bis cuſtom yas, be went into the Syug⸗ 
Logue on the Sabbath. Day. | ds ic 
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HRT 'T; it is not neceſ 
much of the Practice of his Apoſtles, and che fol- 
lowin ng purer Ages of Chriſtianity, who, in ſhort, 
as their Duty was, diligently followed their great 
Maſter's Example. They did not think is enough to 
62 and Pray, and 1 os 4 ans, oof, made 
Eon{crience of appearing in the ic enblies: 
which thing bur $; ickneſs 2 abſolute Neteſſit  Fow 
detain them: and if Sick, or in Priſon, or under Ba- 
niſhment, nothing troubled them more, than that they 
could not come to Theres, and joyn their Devotions to 
the common Services. If Perſecution at any time forced 
them to keep a little thoſe, yet no ſooner was there the 
liaft Mitigation, but they preſently returned to their open 
Duty, a Publickly met all together. No A th 
teucet, no light Excuſes were then admitted for any 
ones e the Congregation, but atcording to 
115 merit of the Cauſe, ſevere Coors were paſſed upon 
them, &c. to expres it in the Words . af One of 
Our beſt Amiquaries. (4). 

The Publick Worſhip 15 G OD then, is not 8 
Matter of Indifference, which Men have in their 
dwñ Power to do, or omit, as they pleaſe; nei- 

her i is it enou h to Read, Pray, or Praiſe God at 
zome (unleſs ſome inevitable Neceſhe hindereth) 
| 2 the appearing in GO D's' on his 
| x is an Act of . and Fealty, dye to the 
| EATOR, 4 R. ' of | Sovereignty we Pay 
him. And the with- holding "thoſe R hrs and 
Pues from G OP, is a kind of I rejeeing © GOD, 
2 diſowning his Sovereignty, and a withdr awing 
Hur Obedience and Service. And this was he 
very Reaſon WOY-© the Profihiaion * big Foo 


60 Dr. cave Prin, ech rat, 5. . 20 g diin wy ; 
, 


8 yo —— 


be * 


y N 


' g , / 
Chap, MI.  Profuration of 1he Sabbath, Kc. 453 
was puniſhed with Death among the Jews, the 
da bath bei g 4 Sign, or Badge of the 0D 
they Owned and Werſhipped. (5) Thus Exod. 
, My Sbbatht je fhall beep ; for itdo a SIGN 
between me and you,” throughout your Generations q that 
Je may know that I am the LO R D, that doth fanitiſy 
Jou: Ot as the Original may be rendered; Siga 
to acknowledge, that 1 Febovab am y ur Sanctiſter, or 
Jour God. For as our Learned Mede obſerves, to 
be the Sanctiſſer of People, and to be their God, is all 
one. So likewiſe very expreſly in Ezek 20. 20. 
bs Tt bh i R 14 1 15 Hal- 
Nr — * — — — ” _ — 
(As at this Day it is cuſtomary for Servants to wear 
the Livery of their Maſters, and others to bear Badges of 
their Order, Profeſſion, Sexvility,' Sc. So in former Ages, 
and divers Countries, it was ulla to bear Badges, Marks 
and Signs on divers Occaſions. In Ezek. g. 4. a Mark was 
ti be ſet on the Forehead of thoſe that lamented the Abomina- 
772 of the City, The like was to be done u them in 
(Bev. J. 3. and 9. 4. So the Worſhippers of the Beaſt. Rev. 
T3: 10 wre to receive a 4 n Mark in their right 

(a 1 * 

Hand, or their Foreheads. Th e eie, Zeegv& c, Bad- 
885. & c. were very common. Soldiers and Slaves bare them 
in their Arms or Foreheads: ſuch as were matriculated in 
the Hateriæ, or Companies bare the Badge or Mark of their 
Company; and whoever lifted himſelf into the Socie of 
any of the ſoveral Gods, received a oaaryua. or « Mark ig 
his Bogy rome! made with red-hot. Needles, or ſome 
burning in the Fleſh) of the God he had lifted himfelf un- 
der. And after Chri ianity was planted, the Chriſtians had 
alſo their gn of the Croſs. And not only Marks in their 
Flesh, Badges on their Cloaths, Sc. were uſual, but alſo 
the Dediration, of Days.to their imaginary Deities. Not to 


of their Feſtivals, &. the Days of the Week were 
NUV, 
Dun 


cated to ſome of their Deities. Among the Roman, 
0 5 and Monday, to the Sun and Noon; Tuefday to 
Mau, Wedneſday to Morcury, c. So our Saxon Anee - 
gars did the ſame; Sunday and Monday (as the Roman, 
did) to the Sun and Moon; Tueſday fo Thees; Weds 
neſday to Moden; Thurſday to Ther ; Friday to Friga ; 
and Saturday to Seater ; an Aecount of whick Deities, with 


the Figures under which they were worſhipped, may.be 


met with ip our Learned Ferrer Chap. 3- p 69, 


154 Neceſſity of the Lord's DeyWorſhipBook NI. 
_Hallow, my Sabbaths, and they fball be a Sign between; 
me and. gau, that ye ma know that I um the IL O RH 
your GD; or rather as before, rogcknowledgethat I 
FEAOF dA HapyopriG Op 1 oo 
Ihe Sabbath being thus a Sign, a Mark; dr 
Badge to acknowledge God to be their God, it 
follows, that a Neglect, or Contempt: of that 
Day, redounded to GOD; to ſligiit that, was 
Lighting God; to profane that, was to affront 
God: for the Puniſument of which, what more 
equitable Penalty than Death. And although un- 
der Chriſtianity, the Puniſhment is not made 
Capital, yet have we no leſs Reaſon for the ſtrict 
Obſetvance of this holy Day, than the Jews, but 
rather greater Reaſons. For the GO D we wor- 
ſhip, is the ſame : if after fix. Days Labour, he 
was by the Seventh owned to be GO D, the 
Creator; no leſs is he by our Chriſtian Lord's 
Day: if by the Celebration of the Sabbath, the 
remembrance of their Deliverance from the 
Egyptian Bondage was kept up, and GQ D ac- 
knowledged to be the Eſſecter thereoſ; we Chri- 
ſtians have a greater Deliverance, we on our 
Deliverance from Sin and Satan, wrought by a 
greater Redeemer. chan Moſes, even the bleſſed 
JESUS, whoſe Reſurrection, and the Gomple- 
tion of our Redemption thereby, was performed 
on the Chriſtiag Lord's Day. ; 
And now to ſum up, and conclude theſe In- 
ferences, and ſo put an end to this part of my 
Survey: Since it appears, that the Works of the 
LORD are ſo great, fo wiſely contrived, ſo 


* 


accurately made, as to deſerve to be enquired in- 

to; ſince they are alſo ſo manifeſt Demonſtrati- 

ons of the Creator's Being and Attributes, that 
all the World is ſenſible thereof, to the great Re- 

proach of Atheiſm : what remaineth, but that 

we Fear and Obey ſo Great and Tremendous a 

h FF Being 
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Rip: VI: lh "Th Cretan; Fe 
| S chat we be-cruly Thankful for, and Mag- 
wand Praiſe his infinite Mercy manifeſted to 
us in his Works. And foraſmuch as he hath ap- 
inted a Day on purpoſe, from the Beginning, 
8 fm Serviges, that we may weekly meet to- 
, commemorate and celebrate the great 
70 ef Creation, that we may pay our Acts of 
Devotion, Worſhip, Homage and Fealty to him; 
and fince this is a Wiſe and Excellent Diſtribution 
of our time, what ſhould we do, but conſcien- 
cionlly and faithfully pay G O D theſe hjs Rights 
-and Dues ? and as [ caectully and diligently ma- 
nage GOD's time, and diſcharge his Buſineſs 
then, as we do our own upon our fix Days: par- 
ticularly that with the Pious Pſalmiſt, we love 
the Habitation of God's Houſe, and the place where bis 
Huonaur dwelleth ; and therefore take up his good 
Reſolution in Pſal. 5.7 with which I ſhall con- 
clude ; but as for me, I will re into thine Houſe in 
vhe multitude 0 thy Mercy , and in thy fear will I | wor- 
— ua: thy holy Temple. 
ow to the fame Infinite GOD, the omni- 
potent Creator and Preſerver of the World, the 
moſt gracious Redeemer, Sanctiſier, and Inſf 
rer of Mankind, be all Honour, Praiſe and Thi 


Feen ever. Amen. 
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